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PREFACE

This report was prepared by personnel of the Wisconsin district of the Water
Resources Division of the U. S. Geological Survey under the supervision of
V. W. Norman, District Chief, and J. E. Biesecker, Regional Hydrologist, North-
eastern Region. It was done in cooperation with the State of Wisconsin and with -
other agencies.

This report is one of a series issued by State. General direction for the series
is by Philip Cohen, Chief Hydrologist, U. S. Geological Survey, and Robert J.
Dingman, Assistant Chief Hydrologist for Scientific Publications and Data
Management.
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WATER RESOURCES DATA FOR WISCONSIN, 1981

INTRODUCTION

Wisconsin water—-resources data for the 1981 water year include records of
streamflow at gaging stations, partial-record stations, and miscellaneous sites;
reservoir storage; chemical, physical, and biological characteristics of surface
and ground water; and water levels in observation wells. Records from several
stations in bordering states also are included. Data collection is part of the
National Water Data System operated in Wisconsin by the U.S. Geological Survey
and cooperating State and Federal agencies.

Records of stream discharges and of water levels in lakes and reservoirs
were published first in the series "Surface-Water Supply of the United States"”.
Through 1960, these reports were published annually and then for the 5-year
periods 1961-65 and 1966-70. Chemical-quality, water-temperature, and
suspended-sediment data were published annually, from 1941 to 1970, in the
series "Quality of Surface Waters of the United States”. Records of ground-
water levels were published annually from 1935 to 1974, in the series
"Ground—-Water Levels in the United States”.

With the 1961 water year, the Survey began releasing preliminary streamflow
data on a State-by-State basis, preliminary water—-quality data from the 1964
water year on, and preliminary ground-water data since the 1971 water year.
Final data then were published in the series mentioned above. Beginning with
the 1975 water year, streamflow, water—quality, and ground-water data for each
State were published in a single yearly report and are for sale, in paper copy
or in microfiche, by the National Technical Information Service, U.S. Department
of Commerce, Springfield, VA 22161.

COOPERATION

The U.S. Geological Survey and the State of Wisconsin have worked under
cooperative agreements since 1913 collecting streamflow data, since 1955
collecting water—quality data, and since 1964 recording ground-water levels.
Agencies that worked cooperatively with the Survey during this year collecting
data are:

Wisconsin Department of Natural Resources, C. D. Besadny, secretary.

Wisconsin Department of Transportation, Lowell B. Jackson,
secretary, and S. W. Woods, chief bridge engineer.

The University of Wisconsin-Extension, Geological and Natural
History Survey, M. E. Ostrom, state geologist and director.

Dane County Regional Planning Commission, Charles Montemayor,
executive director.



Southeastern Wisconsin Regional Planning Commission, K. W. Bauer,
executive director.

City of Middleton, Dan Ramsey, mayor.
City of Madison, A. E. Milke, city engineer.

Madison Metropolitan Sewerage District, James L. Nemke, chief
engineer and director.

Madison Water Utility, Gary Graham, manager

Village of Oregon, Roger Wetzel, village president.

Town of Schleswig, Dennis Robichaud, chairman.

Sokaogon Chippewa (Mole Lake) Community, Raymond McGeshick, chairman.

Funding for the collection of streamflow and/or water—quality data was pro-
vided by the Corps of Engineers, U.S. Army, the National Park Service, and the
Bureau of Indian Affairs.

The following organizations aided in collecting streamflow records:
Wisconsin Valley Improvement Co., Lake Superior District Power Co.,
Wisconsin-Michigan Power Co., Wisconsin Public Service Corp., Northern States
Power Co., Dairyland Power Cooperative, Wisconsin Power and Light Co., Nekoosa

Papers Inc., Wisconsin Electric Power Co., Wisconsin River Power Co., and

Milwaukee County Park Commission.

Organizations that supplied data are acknowledged in station descriptions.

SPECIAL NETWORKS AND PROGRAMS

Hydrologic bench-mark station provides hydrologic data for a basin likely to
be governed solely by natural conditions. Data collected at a bench-mark
station may be used to distinguish natural changes in undeveloped basins, from
changes caused by man in basins similar in physiography, climate, and geology.

National stream-quality accounting network was designed by the U.S.
Geological Survey to meet information needs of agencies or groups involved in
national or regional water-quality planning and management. Both accounting and
broad monitoring aspects have been incorporated in the network design. The net-
work is divided according to the river-basin accounting units designated by the
Office of Water Data Coordination in consultation with the Water Resources
Council. Primary objectives of the network are: (1) to assess the areal
variability of water—quality conditions nationwide on an annual basis; and
(2) to assess long-term changes in stream quality.




Pesticide monitoring network of water—quality stations on streams where

samples are collected reghlarly to determine the concentration and distribution
of commonly used insecticides, herbicides, and industrial chemicals within the
watershed. Operation of the network is a Federal interagency activity.

Radiochemical surveillance network of water—quality stations, representing
ma jor drainage basins in the conterminous United States, where samples are
collected regularly for radioisotope analysis.

DOWNSTREAM ORDER AND STATION NUMBER

Hydrologic-station records are listed in Survey reports in downstream direc-
tion along streams. Each gaging, partial-record, and water—quality station is
identified by an 8-digit number. Records in this report are in Part 4 (St.
Lawrence River basin) and Part 5 (Upper Mississippi River basin).

NUMBERING SYSTEM FOR GROUND-WATER DATA SITES

The unique ground-water data-site number, based on latitude and longitude,
indicates the geographic location of a well. Each site also is identified by a
local number based on the cadastral-survey system of the U.S. Government. The
number consists of an abbreviation of the county name, the township, range, and
section, and a four—digit number assigned to the well.

EXPLANATION OF SURFACE-WATER RECORDS

COLLECTION AND COMPUTATION OF DATA

The basic data collected at gaging stations include stage and discharge
measurements of streams, and stage, surface—area, and content measurements of
lakes and reservoirs. 1In addition, factors affecting stage discharge or stage-
capacity relationships, weather records, and other information supplement the
basic data used to determine daily flow or volume of water in storage. Records
of stage are obtained from direct readings on a nonrecording gage or from a con-
tinuous graph of the fluctuations in stage or a tape punched at selected inter-
vals on a water—-stage recorder. Measurements of discharge are made with a
current meter using methods described in standard textbooks, in Water-Supply
Paper 888, and in Techniques of Water Resources Investigations of the United
States Geological Survey, book 3, chapter A6.

Rating tables of the discharge for any stage are prepared from stage~
discharge relationship curves. Extended rating curves, based on step-backwater
techniques, velocity-area studies, logarithmic plotting, and indirect measure-
ments of peak discharge are used to estimate discharges greater than those
measured. Daily mean discharges are computed from gage heights and rating
tables, and the monthly and yearly means are computed using the daily figures.
If the stage-discharge relationship varies due to changes in the physical



features forming the control (such as aquatic growth, debris, or scour and
£fill), daily mean discharge is computed by a shifting-control method in which
correction factors, based on individual discharge measurements and notes by
observers, are used when the gage heights are applied to the rating tables.

At stream-gaging stations where backwater from reservoirs, tributary
streams, or other sources affects the stage-discharge relationship, the slope
method is used to compute discharge. At some stations where the stage-discharge
relationship is affected by rapid changes in stage, the rate of change is used
in computing discharge. When ice conditions at stream—gaging stations affect
the stage-discharge relationship, gage-height records, winter discharge measure-
ments, temperature and precipitation data, and comparable records of discharge
for nearby stations are used to compute discharge.

At some gaging stations gage-height records are faulty or nonexistent for
some periods. For such periods the daily discharges are estimated based on the
recorded range in stage, prior and subsequent records, discharge measurements,
weather records, and comparison with records for nearby stations.

Included in this report are general descriptions of the stations and tabula-
tions of data. A table showing daily, monthly, and yearly discharges is given
for each gaging station on a stream or canal. A table showing the monthly sum-
mary table of stage and contents or the daily contents is given for gaging sta-
tions on lakes and reservoirs. Records cover the water year, which begins
October 1 and ends September 30.

The description of the gaging station includes the location, drainage area,
period of record, revisions in previously published records, the type and
history of gages, general remarks, average discharge, and extremes of discharge
or contents. River mileage is that determined and used by the Corps of
Engineers or other agencies. Previously published records for current stations
are noted under "PERIOD OF RECORD". Revisions of streamflow records, for some
stations, found in error on the basis of subsequent data or information are
published in a paragraph headed "REVISED RECORDS". Listed therein are all the
reports in which revisions have been published, together with the water years
for which figures are revised. Notations following the year indicate how the
revision affected discharge calculations: "(M)” means that only the instan-
taneous maximum discharge was revised; "(m)" that only the instantaneous minimum
was revised; and "(P)" that only peak discharges were revised. If the drainage
area has been revised, the report in which the revised figure was first
published is given.

The type of gage currently in use; the datum of the present gage referred to
National Geodetic Vertical Datum; and a condensed history of the types, loca-
tions, and datums of previous gages used during the period of record are given
under "GAGE."

Information pertaining to the accuracy of discharge records and to con-
ditions that affect the natural flow at the gaging station is given under
"REMARKS". For stations at reservoirs information on the dam and the capacity,
outlet works, spillway, purpose, and use of the reservoir is given under
"REMARKS".



The average discharge for the period of record is given under "AVERAGE
DISCHARGE"”. For stations having fewer than 5 complete years of record and where
water development during the period of record has altered the significance of
the figure, average discharge is not given. Under "EXTREMES" are listed, first,
the extremes of discharge for the period of record; second, discharge infor-
mation available outside the period of record; and last, discharge data for the
current year. Unless otherwise qualified, maximum discharge is the instan-
taneous maximum corresponding to the stage recorded by a water-stage recorder, a
crest—-stage gage, or a nonrecording gage read at the time of the crest. If the
maximum gage height did not occur on the same day as the maximum discharge, it
is listed separately. Similarly, the minimum discharge is the instantaneous
minimum corresponding to the minimum recorded stage. For some stations peak
discharges are listed with "EXTREMES FOR THE CURRENT YEAR"; where this 1is done,
all independent peaks above the selected base, including the annual maximum, are
published in tabular form together with the time of occurrence and corresponding
gage heights. The base discharge is selected so as to present about three peaks
a year. Peak discharges are not published for canals, ditches, drains, or for
any stream subject to substantial control by man. Minimum discharges for these
stations appear in a separate paragraph following the table of peaks.

Skeleton rating tables are published for stations where they serve a useful
purpose immediately following “EXTREMES".

The daily table for stream—gaging stations gives the daily mean discharges
and monthly and yearly summaries. In the monthly summary "TOTAL" gives the sum
of the daily figures; "MEAN" gives the average monthly flow in cubic feet per
second. "MAX" and "MIN" give the maximum and minimum daily discharges, respec—
tively, for the month. The monthly discharge also is expressed in cubic feet
per second per square mile ("CFSM"), in inches ("IN"), and in acre-feet
("AC-FT"). Discharge as cubic feet per second per square mile and as runoff in
inches is omitted if there is extensive regulation or diversion, if the drainage
area encompasses large noncontributing areas, or if average annual precipitation
for the drainage basin is usually less than 20 inches. The annual summary shows
appropriate daily discharges for the calendar and water years.

Footnotes to the daily-discharge table indicate periods for which discharge
is computed or estimated by special methods because of the absence of gage-
height records, backwater from various sources, or other unusual conditions;
periods of no gage—height record if the period is continuous for a month or more
or if the maximum annual discharge occurs during that time. Periods of back-
water from sources other than ice, or of indefinite stage relation, are indi-
cated only if they last for a month or more, thus affecting the accuracy of the
discharge records at the gage site.

The data presented for most gaging stations on lakes and reservoirs include
a description of the station and a monthly summary table of stage and contents.
A table showing daily contents or stage is given for some reservoirs. A skele-
ton table of capacity at given stages is published for all reservoirs for which
daily records are published, but is not published for reservoirs for which only
monthly data are given.



Data collected at partial-record stations are of the same variety as the
information from continuous-record sites and are presented in two tables. The
first is a table of discharge measurements from low~flow partial-~record
stations, and the second is a table of annual maximum stages and discharges from
crest—stage stations. Occasionally, a short series of discharge measurements
are made to investigate seepage gains or losses along a reach of stream or to
determine the low-flow characteristics of an area. These miscellaneous measure-
ments follow the tables for partial-record stations.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

Accurate streamflow data depend primarily on (1) the stability of the stage—
discharge relation or the frequency of discharge measurements, where the control
is unstable; and (2) the accuracy of discharge measurements, observations of
stage, and interpretation of records.

The accuracy of the records is given under "REMARKS". "Excellent” means
that about 95 percent of the daily discharges are accurate within 5 percent;
those accurate within 10 percent are termed "good"; and "fair"” indicates records
accurate within 15 percent. "Poor"” means that daily discharges have less than
"fair" accuracy.

Discharge figures in this report are rounded to the nearest hundredth for
discharges of less than 1 ft3/s; to the nearest tenth for discharges between 1.0
and 10 ft3/s; to the nearest whole number for discharges between 10 and
1,000 £t3/s; and to 3 significant figures for discharges above 1,000 ft3/s. The
number of significant figures used is based on the magnitude of the discharge.

OTHER DATA AVAILABLE

For most gaging stations more detailed information is on file in the
District Office. Also, most gaging—station records are available in computer-
usable form, and many statistical analyses have been made.

EXPLANATION OF WATER-QUALITY RECORDS
COLLECTION AND EXAMINATION OF DATA

Surface-water samples usually are collected at or near gaging stations. The
water—quality records appear after the discharge records for these stations.

The descriptive heading for water-quality records gives the period of record
for all water-quality data, the period of record for characteristics and proper-
ties that are measured daily, general remarks, extremes for the period of daily
record, and extremes for the current year.

For ground-water-quality records, the well number, depth of well, aquifer,

date of sampling and other pertinent data are given in the table containing the
chemical analyses.



WATER ANALYSIS

Methods for collecting and analyzing water samples are described in
Techniques of Water—Resources Investigations of the United States Geological
Survey.

One sample can define adequately the water quality at a given time if the
mixture of materials throughout the stream cross section is homogeneous.
However, their concentration at different locations in the cross section usually
differ widely depending on the source of the material, the turbulence and mixing
of the stream, and rate of water discharge. Most streams must be sampled
through several vertical sections to obtain a representative sample.

The water—quality data published in this report represent conditions at the
time of sampling. 1In the rare case where the reported pH value seems incon-
sistent with the alkalinity, the inconsistency may result from the uptake of
carbon dioxide by the sample between measurement of pH in the field, or from
precipitation of carbonates and determination of alkalinity in the laboratory.

For water—quality stations equipped with monitors, the records include daily
naximum, minimum, and mean values for each characteristic and property measured
hourly. Hourly values may be obtained from the District Office. At stations
where once—-daily measurements are taken manually the measurements are taken at
about the same time each day.

SEDIMENT

Suspended—-sediment concentrations are determined from samples collected with
depth—-integrating samplers at several verticals in the cross section, or a
single sample may be taken at a fixed point manually or with pumping samplers
and a coefficient applied to it to determine the mean concentration throughout
the cross section.

During periods of rapidly changing flow or concentration, sediment samples
may be collected more frequently. The published suspended-sediment discharges
for these periods were computed by the subdivided-day method (time—discharge
weighted average). For periods when no samples were collected, daily suspended-
sediment discharges were estimated on the basis of water discharge, suspended-
sediment concentrations observed immediately before and after the periods, and
suspended-sediment discharge for other periods of similar discharge. The
accuracy of sediment records, discussed under "REMARKS", is based on complete-
ness of the record, the number of samples collected, and the range in stage over
which samples are collected. Suspended-sediment discharges of less than
0.005 tons/day are reported as O.

At some stations, samples were collected periodically and may represent con-
ditions only at the time of observation. However, they are useful in deter-
mining seasonal relationships between water quality and streamflow, and in
predicting long-term suspended-sediment discharge characteristics of a streanm.



In addition to the records of suspended-sediment concentrations, periodic
measurements of particle-~size distribution of the suspended sediment and bed
material also are published.

EXPLANATION OF GROUND-WATER LEVEL RECORDS

COLLECTION OF THE DATA

Ground-water—level data for 71 observation wells are published in this
report. These wells are part of a network of 203 observation wells measured in
Wisconsin. Of the 71 wells, 30 are measured by U.S. Geological Survey person-
nel, 34 by State or County personnel, and 7 by interested area residents.

These data represent water—table and artesian conditions in the principal
aquifers of the State. Precipitation is the major climatic factor affecting
ground-water levels. Spring and fall are the seasons when the water table is
the highest.

An exception to these conditions is in the sandstone aquifer in
southeastern Wisconsin where heavy municipal and industrial pumping is causing a
continual decline in the water level. Water in this aquifer is under artesian
pressure where confined by the overlying Maquoketa Shale.

Water levels in several artesian wells in the State are sensitive to major
earthquakes. Response to earthquakes worldwide is observed on graphs from
water—stage recorders as an instantaneous rise and fall in water level and
generally occur within an hour of the initial shock.

Water—level records for 58 wells are obtained from direct measurements with
a steel tape; records for 13 are from the graph on a water—stage recorder.
Water-level measurements in this report are referenced to the land-surface datum
(lsd)--a datum plane approximately at land surface at each well. The altitude
of the 1lsd above mean sea level and the height of the measuring point (MP) above
or below the 1lsd is given in each well description.

All taped measurements are listed. For wells with recorders, lows are
listed for every fifth day and at the end of the month (eom). Normally, water
levels are reported to a hundredth of a foot. The absolute value of the depth
to water may be in error by a few tenths of a foot, but the error in determining
the net change in water level between successive measurements is normally only a
hundredth or a few hundredths of a foot.

NOTEWORTHY HYDROLOGIC EVENTS OF 1981

STREAMFLOW

The 1981 water year was a year without extremes but with runoff generally
above normal for the year. Recorded flood peaks were generally below the 2-year
frequency. The distribution of precipitation events throughout the year and
above-normal precipitation also maintained a relatively high base flow for most









WATER QUALITY

Trend analysis of data for NASQAN stations indicate statistically signifi-
cant decreasing and increasing concentrations of several constituents as
follows:

Station Decreasing Increasing
Nemadji River near South Fluoride Total cadmium
Superior Organic carbon Dissolved copper

Suspended sediment Total lead

Fox River at Wrightstown Dissolved lead pH

Milwaukee River at Milwaukee Dissolved arsenic Specific conductance
Total arsenic Dissolved chromium
Fluoride Total chromium

Dissolved selenium
Total selenium

St. Croix River at @ =—————e Dissolved manganese
St. Croix Falls

Chippewa River at Durand Total selenium =  =——————-
Wisconsin River at Muscoda Fluoride Total arsenic
Dissolved silica Dissolved phosphorus

GROUND-WATER LEVELS

Water levels were generally higher in Wisconsin in 1981 than in 1980 and
the water table was at or above normal levels over most of the State throughout
the 1981 water year. Levels in the artesian sandstone aquifer in eastern
Wisconsin (not show) continued to decline.

Figure 3 shows how the 1981 water-table levels relate seasonally to normal
levels. Normal, above normal, and below normal are defined in the figure.
Based on water-level measurements from 14 key wells, the 1980-81 levels are
averaged by seasons and compared to the seasonal long-term means. Water levels
over much of Wisconsin were below normal in the summer of 1980, but rose during
the fall of 1980 to above normal in a broad band across the north-central and
northeastern part of the State. The rest of the State had normal water levels,
except a small area in southeastern Wisconsin. Pumpage from the sandstone
aquifer in southeastern Wisconsin caused a slight decline in water-table levels
that persisted throughout the year. During winter, water levels remained above
normal in the west-central part of the State. As in the fall, the rest of the
State had normal levels except the southeastern corner where water levels were
below normal. During the spring, west-central water levels remained above nor-
mal. Water levels were normal over the rest of the state except in the
southeastern corner and an area in the south-central part of the State where
water levels dropped below normal. During summer, water levels in the north
were above normal whereas levels in the extreme south and east dropped below
normal.
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STREAMS TRIBUTARY TO LAKE SUPERIOR

04024430 NEMADJI RIVER NEAR SOUTH SUPERIOR,
(NATIONAL STREAM-QUALITY ACCOUNTING NETWORK STATION)

LOCATION.--Lat 46"38'00", long 92°05'38", in SW 1/4 sec.l4, T.48 N.,
South Superior and 7.8 wi (12.6 km) downstream from Black River.
DRAINAGE AREA.--422 wi? (1,093 km?).
WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--December 1973 to current year.
REVISED RECORDS.--WRD WI-75-1: 1974(M).

GAGE.--Water-stage recorder and crest-stage gage. Datum of gage 1is
Vertical Datum of 1929.

REMARKS.--Records good except those for winter period and those for
Peb. 16 to May 11, which are fair.

Wi

R.14 W., Douglas County,
04010301, on right bank at dovnstream side of bridge on Connty Trunk Highway C, 2.0 mi (3.2 kam) south of

601.13 ft (183.224 m) National Geodetic

the period of no gage-height record,

AVERAGE DISCHARGE.--7 yeers, 351 f£t3/s (9.94 w/g), 11.30 in/yr (287 mm/yr),

Hydrologic Unit

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 10,700 ft3/s (303 n’/s) May 10, 1979, gage height, 22.83 ft

(6.959 w); minimum daily, 16 £t3/s (0.45 w3/s) Dec. 8, 1976.

EXTREMES OUTSIDE THE PERIOD OF RECORD.--A flood of Aug. 17, 1972, may have exceeded floods at this location

since then.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 2,000 £t3/s (56.6 m3/s) and maxisum (*):

DATE TIME DISCHARGE GAGE HEIGHT DATE
(£t3/8) (ad/s) (£t) (=)
Apr. 24 -- 4,960 140 20.32  6.194 Aug. 27
June 15 1100 %6,090 172 #20.38  6.212

13
@inimun daily discharge, 30 £t3/s (0.850 w3/s) Jan. 13.

RATING TABLE (gage height, in feet, and discharge,

3.6 64 13.0
4.0 109 16.0
6.0 361 19.0
9.0 882 21.0

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR
MEAN VALUES

DAY 0CT NOvV DEC JAN FEB MAR APR
1 210 151 90 32 35 360 1300

2 220 149 88 31 35 340 1100
o3 170 145 86 31 35 310 1100
& 160 142 . 82 31 35 280 1100

5 150 140 80 31 35 260 1300

6 140 138 78 31 35 240 1100

7 130 136 76 32 36 220 1000

8 120 150 74 32 36 200 980

9 120 189 72 32 37 210 920
10 110 215 72 32 37 220 900
11 110 220 70 31 38 270 860
12 100 230 68 31 39 400 820
13 98 250 68 30 40 600 860
14 96 240 66 31 43 860 960
15 95 230 66 31 4s 700 740
16 94 200 64 32 70 580 670
17 123 180 62 32 100 460 640
18 185 160 60 33 150 400 600
19 167 150 58 33 200 340 580
20 159 140 54 33 300 300 560
21 172 130 50 33 410 300 560
22 140 130 45 34 640 310 700
23 160 120 42 35 600 340 2000
24 247 120 40 36 500 400 4800
25 260 110 39 36 420 460 3500
26 235 110 38 36 360 760 2400
27 208 100 37 37 310 1200 1600
28 186 100 36 37 340 1600 1900
29 156 96 35 37 -~ 2500 1500
30 168 94 34 36 -—= 3600 1200
31 155 -—= 33 35 -—- 1600 -
TOTAL 4842 4665 1863 1024 4961 20620 38250
MEAN 156 156 60.1 33.0 177 665 1275
MAX 260 250 90 37 640 3600 4800
MIN 94 94 33 30 35 200 560
CFSM .37 .37 .14 08 42 1.58 3.02
IN. 43 .41 .16 .09 44 1.82 3.37

CAL YR 1980 TOTAL 69734 MRAR 191 MAX 3390 MIN 33 CFSM .45
WTR YR 1981 TOTAL 143736 MEAN 394 MAX 5680 MIN 30 CPSM .93

TIME

0700

DISCHARGE
(£t3/s) (m%/s)
2,660 75.3

in cubic feet par second).
(Shifting-control method used Oct. 15-27, June 13 to July 6,
stage-discharge relation affected by 1ce Nov. 16 to Apr. 1l.)

1,780
2,580
3,800
5,800

Sept. 11-30;

GAGE HR
(ft)
16.27

OCTOBER 1980 TO SEPTEMBER 1981

MAY

1280
1200
1000
860
970

1050
900
760
640
530

440

176

14478
467
1280
176
1.11
1.28

IN 6.
IN 12.

JUN

163
156
210
280
262

220
186
166
152
152

157
165
275
3310
5680

3500
1740
1220
929
782

77
850
877
1150
1180

956
794
643
916
737

28579
953
5680
152
2.26
2.52

15
67

JUL

512
406
344
302
274

240
214
186
173
163

148
138
130
134
220

281
500
463
307
259

431
441

253
325

336
255
216
189
164
150

8456
273
512
130
.65
<75

AUG

154
431
462
518
393

303
485
367
292
244

211
186
168
159
157

146
134
122
111
106

97
105
135
146
141

586
2340
1210

731

536

418

11592
374
2340
97
.89
1.02

1GHT

(m)
4.959

349
301
260
230
206

186
180
185
177
158

144



STREAMS TRIBUTARY TO LAKE SUPERIOR

04024430 NEMADJI RIVER NEAR SOUTH SUPERIOR, WI--CONTINUED
(NATIONAL STREAM QUALITY ACCOUNTING NETWORK STATION)

WATER-QUALITY RECORDS

PERIOD OF RECORD.--April 1974 to current year.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

SPB-
SPE- CIFIC
STREAM-  CIPIC CON-
FLOW, CoN- DUCT- TUR-  OX
INSTAN-  DUCT- ANCE PH TEMPER- BID-
TIME  TANEOUS  ANCE LAB ATURE ITY s
DATE (CFS)  (UMHOS) (UMHOS) (UNITS) (DEG C)  (NTU) (
NOV , 1980
06... 1500 138 213 204 7.2 5.5 2.9
JAN , 1981
12... 1630 30 340 328 6.9 .0 3.5
MAR
24... 1450 400 168 172 6.9 .0 5.4
MAY
12... 1600 371 155 156 6.9 13.5 32
JUL
09... 1620 173 215 224 6.9 26.0 27
SEP
10... 1430 155 177 172 7.2 19.0 14
HARD-
NESS MAGNE- SODIUM POTAS-
NONCAR- CALCIUM SIUM, SODIUM, AD- SIUM,
BONATE DIS- DIS- DIS- SORP- DIS-
(MG/L SOLVED  SOLVED SOLVED TION SDLVED
AS (MG /L (MG/L (MG/L  PERCENT  RATIO (MG/L
DATE  CACO3) AS CA) AS MG) AS NA)  SODIUM AS K)
NOv , 1980
06... 11 23 9.1 bod 9 .2 1.0
JAR , 1981
12... 11 39 13 7.4 10 .3 1.6
MAR
24... 4 17 6.6 2.7 7 .1 3.1
MAY
12... 16 21 6.3 2.8 7 .1 1.0
JuL
09... 15 10 8.9 3.6 7 .1 1.0
SEP
10... 15 24 8.6 3.2 7 .1 .8
SOLIDS, SOLIDS, NITRO-
SILICA, RBSIDUE SUM OF SOLIDS, SOLIDS, NITRO- GEN,
DIS- AT 180  CONSTI- DIS- D1S- GEN,  NO2+NO3
SOLVED DEG. C TURNTS, SOLVED  SOLVED NO2+NO3 DIS~
(MG/L D1S- DIS- ( TONS (TONS TOTAL SOLVED
AS SOLVED  SOLVED PER PER (MG /L (MG /L
DATE $102) (MG/L) (MG/L) AC-FT) DAY) AS N) AS N)
NOV , 1980
06... 12 150 116 .20 55.9 .02 .03
JAN , 1981
12... 19 215 189 .29 17.4 .21 .24
MAR
24... 7.9 108 89 .15 117 .09 .08
MAY
12... 5.5 115 86 .16 115 .03 .03
JUL
09... 10 165 125 .22 77.1 .08 .08
SEP
10... 10 142 108 .19 59.4 .25 .23
NITRO-  NITRO-  NITRO-
GEN,AM~ GEN,NH4 GEN,AM~  NITRO- PROS~
MONIA + + ORG. MONIA + GEN NITRO-  PROS-  PHORUS,
ORGANIC  SUSP.  ORGANIC  DIS- GEN,  PHORUS, IS~
TOTAL TOTAL DIS. SOLVED TOTAL TOTAL SOLVED
(MG /L (MG/L (MG /L (MG /L (MG /L (MG /L (MG /L
DATE AS N) AS N) AS N) AS N) AS N) AS P) AS P)
Nov , 1980
06... .50 .00 .51 .54 .52 .030 .020
JAN , 1981
12... .24 .03 .21 45 .45 .020 .010
MAR
24... .53 .00 .60 .68 .62 .090 .040
MAY
12... .81 .00 .82 .85 .84 .050 .010
JUL
09... .66 .10 .56 .64 .74 040 <.010
SEP
10... .85 .11 .74 .97 1.1 .010 <.010
K RBSULTS BASED ON COLONY COUNT OUTSIDE THE ACCEPTABLE

OXYGEN,  COLI- STREP-
IS~ FORM,  TOCOCCI
SOLVED FECAL, PECAL, HARD-
YGEN, (PER- 0.7 KF AGAR  NESS
DIS- CENT UM-MP (coLs. (MG/L
OLVED  SATUR- (COLS./ PER AS
MG/L)  ATION) 100 ML) 100 ML)  CACO3)
12.1 100 80 21 95
10.4 74 42 KS 150
12.4 88 K8 150 70
10.3 102 KS RS 78
7.2 92 170 970 110
- - 48 250 95
ALKA- CHLO- FLUO-
LINITY  SULFATE  RIDE, RIDE,
LAB IS~ DIS~ IS~
(MG/L SOLVED SOLVED SOLVED
AS (MG /L (MG/L (MG/L
CACO3) AS S04) AS CL) AS F)
84 12 3.6 <.l
140 18 6.0 .1
66 8.8 2.6 <.1
62 9.4 2.4 <.1
97 8.7 3.3 <.l
80 8.0 3.3 <.1
NITRO- NITRO-
NITRO-~ GEN, NITRO- GEN,
GEN,  AMMONIA GEN,  ORGANIC
AMMONIA DIS-  ORGANIC DIS-
TOTAL SOLVED  TOTAL SOLVED
(MG /L (MG /L (MG/L (MG /L
AS N) AS N) AS N) AS N)
.040 .050 46 46
040 .030 .20 .18
.010 <.010 .52 -
.060 .040 .75 .78
.010 .010 .65 .55
.050 .060 .80 .68
CARBON,
CARBON, ORGANIC  PHYTO-
CARBON, ORGANIC  SUS- PLANK-
ORGANIC  DIS- PENDED TON,
TOTAL  SOLVED TOTAL TOTAL
(MG /L (MG/L (MG /L (CELLS
AS C) AS C) AS C) PER ML)
- 11 4 39
6.9 - --= -
- 9.0 .7 2300
14 - - 390
- 18 1.0 1600
- 17 .8 140

RANGE (NON-IDEAL COLONY COUNT).

17
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STREAMS TRIBUTARY TO LAKE SUPERIOR

04024430 NEMADJI RIVER NEAR SOUTH SUPERIOR, WI~--CONTINUED

WATER-QUALITY OATA,

WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

BARIUM, CADMIUM
ARSENIC BARIUM,  SUS- CADMIUM SUS~
STREAM-~ SUS-  ARSENIC TOTAL PENDED  BARIUM,  TOTAL PENDED CADMIUM
FLOW, ARSENIC  PENDED DIS- RECOV-  RECOV-  DIS- RECOV-  RECOV- DIS~
. INSTAN-  TOTAL TOTAL SOLVED ERABLE  ERABLE SOLVED ERABLE  ERABLE  SOLVED
TIME  TANBOUS  (UG/L (ue/L (UG/L (UG/L (UG/L (uc/L (UG/L (ue/L (uG/L
DATE (crs) AS AS) AS AS) AS AS) AS BA) AS BA) AS BA) AS CD) AS CD) AS CD)
Nov , 1980
06... 1500 138 1 0 1 100 - <100 1 o 1
MAR , 1981
24... 1450 400 <1 - <1 100 [ 100 1 - <1
JUL
09... 1620 173 2 1 1 100 - <100 1 - <1
SEP
10... 1430 155 3 1 2 100 - <100 <1 - <1
CHRO= COBALT, COPPER, IRON,
MIUM, CHRO-  COBALT,  SUS- COPPER,  SUS- IRON, SUS-
TOTAL MIUM, TOTAL  PENDED  COBALT, TOTAL PENDED COPPER,  TOTAL PENDED  IRON,
RECOV~  DIS- RECOV-  RECOV~  DIS~- RECOV-  RECOV-  DIS- RECOV-  RECOV=- pI§-
ERABLE  SOLVED ERABLE  ERABLE SOLVED ERABLE  ERABLE  SOLVED ERABLE ERABLE  SOLVED
(UG/L (u6/L (uG/L (uG/L (uc/L (ue/L (UG/L (Ue/L (UG/L (UG/L (uG/L
DATE AS CR) AS CR) AS CO) AS CO) AS CO) AS CU) AS CU) AS CU) AS FE) AS FE) A8 FE)
Nov , 1980
06... 10 <10 <1 -- <1 2 [ 2 1200 110 490
MAR , 1981
24... <10 <10 <1 - <1 4 1 3 1300 1000 300
JuL
09... <10 10 1 0 ! 5 - ? 2100 1600 520
SEP
10... <10 <10 1 .- <1 ] 4 4 1800 850 950
LEAD, MANGA~  MANGA- NICKEL,
LEAD, sUS- NESE, NESE, MANGA- MERCURY NICKEL, SuUs-
TOTAL PENDED  LEAD, TOTAL 8Us~ NESE, TOTAL  MERCURY  TOTAL PENDED
RECOV-  RECOV- DIS- RECOV-  PENDED D18~ RECOV- pIs- RRCOV-  RECOV-
ERABLE  ERABLE  SOLVED ERABLE  RECOV. SOLVED ERABLE  SOLVED ERABLE  ERABLE
(ue/L (UG/L (ue/L (uc/L (uG/L (Ue/L (UG/L (uG/L (ue/L (ve/L
DATE AS PB) AS PB) AS PB) AS MN) AS MN) AS MN) AS NG) AS HG) AS NI)  AS NI)
NOYV , 1980
06... <1 -- 1 40 20 20 .2 <.l 1 [
MAR , 1981
24... 30 30 1 70 40 30 .1 <.1 1 [
JUL
09... 9 8 1 90 60 30 .2 <.l 3 0
SEP
10... 2 - 4 50 20 30 <.1 <.1 4 2
SELE- SILVER, 21INC,
N1UM, SELE-  SILVER, SuUS- ZINC, SUS-
NICKEL,  SELE- 8uUS- NIUM, TOTAL PENDED SILVER, TOTAL PENDRD  ZINC,
Dis~ NIUM, PENDED DIS- RECOV-  RECOV- DIS~ RECOV-  RECOV- P18~
SOLVED  TOTAL TOTAL SOLVED ERABLE ERABLE  SOLVED ERABLE  ERABLE  SOLVED
(UG/L (uG/L (UG/L (uG/L (UG /L (uG/L (ue/L (ue/L (ue/L (uG/L
DATE AS NI) AS SE) AS SE) AS SE) AS AG) AS AG) AS AG) AS 2ZN) AS 2N) A8 ZN)
Nov , 1980
“es 1 <1 - <1 <1 - <1 <10 -- <10
MAR , 1981
e 2 <1 - <1 <1 - <1 130 120 10
JuL
09... 3 <1 - <1 <1 - <1 40 -- <10
sEP
10... 2 Q - <1 <1 -- <1 40 30 10



STREAMS TRIBUTARY TO LAKE SUPERIOR

04024430 NEMADJI RIVER NEAR SOUTH SUPRRIOR, WI~-GONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE BIOLOGICAL PATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

PHYTQPLANKTON
Count Parcent Diverstity Sampling
Date Tiap Organisnm (cella/al) of total indey agsthod
Nev. 6, 1980 1500 CHRYSQPHYTA Grad
Bacillariophyceae panple
Meridion 13 N
Navicula 13 33
Nitsechiq 13 33
TOTAL 39 1,6
Mar. 24, 198} 1450 CHLOROPHYTA Gend
Chlorophyceae sanple
Ankiatrodeamus 28 1
Chlamydomonas 14 1
CHRYSOPHTYA
Baeillaripphyceae
Diatoma 14 1
Navigula 56 2
Nitseahia 98 4
CYANOPHYTA
GCyanophycease
Qacillatoria 2,100 9%
PYRRHOPHYTA
nlnnphgccaa
Gymnodinium 14 1
TOTAL 2,300 .7
Hay 12, 1981 1600 CHLOROPHYTA Grad
Chlotaphyceae sample
Anktstradcsmqt 13 3
GHRYSOPHYTA
Racillariophycaae
Cyclatella 13 3
CYANOPHYTA
Gyanophyceae
Lynghya 360 93
TOTAL 390 4
July 9, 193] 1620 CHLOROPHYTA Grab
Chloraphycease saaple
Ankietnodeanus 300 19
€hadatella 14 1
Kirchneniella 28 2
Selenastrum 41 3
Seanedeamue 35 3
Chlamydomonasa 360 22
Pandoring 110 17
CHRYSOPHYTA
Bacillariophyceae
Cyalotella 83 5
Nitsachia 510 3
Supripella 14 1
CRYPTOPNYTA
Cryptophyceae
Crypiomonas 97 6
EUGLENOPHYTA
Buglenophyceae
Buglena 14 1
TOTAL 1,600 2.8
Sep. 10, 1981 1430 CHRYSOPAYTA Grab
Bacillariophycese sanpla
Cocoaoneis 14 10
Asteripnella 58 40
Nitzsehia 14 10
CYANOPHYTA
Cyaangphyceae
Anahaéna 58 40

TOTAL 140 1.7
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STREAMS TRIBUTARY TO LAKE SUPERIOR

04024430 NEMADJI RIVER NEAR SOUTH SUPERIOR, WI--CONTINUED

WATER-QUALITY DATA, WATER YRAR OCTOBER 1980 TO SEPTEMBER 1981

TIME
DATE

ocT , 1980
15... 1220
NOV

06... 1500
DEC

09... 1230
JAN , 1981
12... 1630
FEB

24,4, 1250
MAR
24404 1450
APR

16... 1120
MAY

12... 1600
JUN

16... 1320
JUL

09... 1620
AUG

05... 1230
SEP

10... 1430
21... 1200

STREAN-
FLOW,
INSTAN-
TANEOUS
(crs)

95
138
70
30
500
400
669
371
3240
173
373

155
72

TEMPER-
ATURE
(DEG €)

SPE~
CIFIC
CON~
pucT-
ANCE
(UMHOS)
242
213
272
340
135
168
130
155
110
215
145

117
240

SEDI~
MENT,
sus-
PENDED
(uG/L)

21

SEDI-
MENT,
01S~
CHARGE,
sus-
PENDED
(T/DAY)

61

19

SED.
SUSP.
SIEVE
DIAM.
% FINER
THAN
«062 MM

94

-



STREAMS TRIBUTARY TO LARE SUPERIOR
04025500 BOIS BRULE RIVER AT BRULE, WI
LOCATION.--Lat 46°32'16", long 91°35'43", in NW 1/4 SW 1/4 sec.23, T.47 N., R.10 W., Douglas county, Hydrologic
Unit 04010301, on right bank, 1.4 @i (2.3 km) southwest of Brule Post Office, 1.4 wi (2.3 ka) downstreaam from
Nebegamon Creek, and 1.7 mi (2.7 km) upstream from Little Bois Brule River.
DRAINAGE AREA.--120 mi? (311 ka?).

PERIOD OF RECORD.--October 1942 to September 1981 (discontinued). Prior to January 1943 monthly discharge only,

published in WSP 1307.

REVISED RECORDS.--WRD WI-71-1:

GAGE.~--Water-stage recorder.
Prior to October 1964, nonrecording gage at

of 1959-62

REMARKS.~--Records good except those for winter

AVERAGE DISCHARGE.--39 years,

Drainage area.

Datum of gage 1is

171 ft3/s (4.843

periods,

WSP 1337:

1943(M),

1944,

1945-50(M).

948.49 ftr (289.100 m) National Geodetic Vertical Datum of 1929.
same site and datum,

supplemented by water-stage recorder pdrt

which are fair.

w3/8), 19.35 in/yr (491 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,520 ft3/s (43.0 m3/s) June 5, 1944, gage height, 5.2 ft
(1.58 m), from graph based on gage readings and from rating curve extended above 750 £ft3/s (21.2 md/s8);
minimum observed, 67 ft3/s (1.90 m3/s) Mar. 13, 1943.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 300 fr3/s (8.50 m?/s) and maximum (*):

DATE TIME DISCHARGE GAGE HEIGHT DATE TIME DISCHARGE GAGE HEIGHT
(fe3/8) (m3/s) (fe) (m) (£e3/3) (n3/s) (fe) (m)
Dec. 19 0700 ice jam *4.01 1.222 Apr. 23 2400 491 13.9 3.17 0.966
Mar. 29 2200 %522 14.8 3.27 0.997 June 14 1400 367 10.4 2.69 0.820
Apr. 13 1900 352 9.97 2.63 0.802 June 24 1300 316 8.95 2.48 0,756
mininum discharge, 111 fe3/s (3.14 m3/s) Sept. 22, gage helght, 1.40 ft (0.427 m).
RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Dec. 3-5, Dec. 9 to Jan. 25, Jan. 29
to Feb. 19.)
1.4 111 3.0 443
2.0 214 4.0 770
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 126 150 128 120 120 146 355 325 144 201 158 150
2 131 148 140 120 120 143 324 303 147 192 190 141
3 137 147 130 120 120 137 309 290 186 188 172 138
4 132 147 130 120 120 140 284 284 171 206 178 135
5 128 144 130 120 120 142 256 311 159 190 163 133
6 127 143 130 120 120 136 262 287 153 185 161 135
7 125 145 130 120 120 136 310 274 149 179 197 146
8 123 149 128 120 120 134 313 262 149 173 185 142
9 124 156 120 120 120 131 295 248 147 170 187 133
10 123 153 120 130 120 131 303 236 151 163 176 122
i1 122 147 120 130 120 131 288 225 159 156 165 122
12 121 147 120 130 120 131 273 216 163 153 158 131
13 120 131 120 130 130 132 306 208 196 151 154 125
14 120 150 120 130 130 132, 326 202 350 158 152 120
15 121 146 120 130 130 137 296 196 337 182 150 117
16 122 144 120 120 130 137 277 188 302 164 146 117
17 126 142 120 120 130 135 266 181 270 159 143 117
18 129 138 130 130 130 133 252 176 241 155 140 17
19 127 138 130 130 130 130 248 172 212 147 137 116
20 125 138 130 130 136 129 239 167 211 156 135 118
21 128 139 130 130 134 129 230 163 207 152 133 113
22 172 137 130 130 149 132 250 161 286 146 135 113
23 175 137 120 130 149 136 415 161 275 141 138 113
24 196 134 120 120 146 144 456 165 305 140 136 124
25 193 131 120 120 138 159 388 162 289 142 135 121
26 184 132 120 119 137 214 351 162 270 136 143 122
27 173 132 120 118 143 228 346 158 253 132 173 122
28 165 131 120 122 151 269 341 155 237 130 170 118
29 158 132 120 120 — 394 322 154 236 128 175 121
30 155 131 120 120 -—- 462 327 - 150 217 126 172 124
31 153 - 120 120 -—- 356 -— 147 —-— 127 161 ——
TOTAL 4361 4259 3856 3839 3633 5326 9208 6489 6572 4928 4918 3765
MEAN 141 142 124 124 130 172 307 209 219 159 159 126
MAX 196 156 140 130 151 462 456 325 350 206 197 150
MIN 120 131 120 118 120 129 230 147 144 126 133 113
CFSM 1.18 1.18 1.03 1.03 1.08 1.43 2.56 1.74 1.83 1.33 1.33 1.05
IN. 1.35 1.32 1.20 1.19 1.13 1.65 2.85 2.01 2.04 1.53 1.52 1.17
CAL YR 1980 TOTAL 52188 MEAN 143 MAX 284 MIN 113 CFSM 1.19 IN 16.18
WTR YR 1981 TOTAL 61154 MEAN 168 MAX 462 MIN 113 CFSM 1.40 IR 18.96
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STREAMS TRIBUTARY TO LAKE SUPERIOR

04026100 LONG LAKE NEAR IRON RIVER, WI

LOCATION.-~Lat 46°34'54", long 91°20'18“, in SW 1/4 sec.2, T.47 N., R.8 W., Bayfiald Couaty, Hydrologic Unit

04010301, at rasidence of Robart Wick, east side of lake, 3.6 mi (5.8 km) sortheast of Iron
DRAINAGE AREA.--1.28 mi2 (3.32 km?). Area of Long Lake, 184 acres (745,000 km?).
PERIOD OF RECORD.--October 1964 to September 1981, fragmentary, (diucontipued).
GAGE.~~Nonrecording gage. Altftude of gage fs 1,096 ft (334 a), from topographic map.
REMARKS.--Lake has no surface outlet. Leke fce covered from Nov. 15 to Apr. 9.

EXTREMES FOR PERIOD OF RECORD.--Maxinuam gage height observed, 4.60 ft (1.402 m) June 15, 1974;
1.39 ft (0.424 n) Aug. 28, 1968.

EXTREMES FOR CURRENT YEAR.--Maximum gage height observed, 2.32 ft (0.707 n) Apr. 25, May 2, 9;
1.57 ft (0.479 a) Sept. 23.

GAGE MEIGHT (FEET ABOVE DATUM), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES

DAY oct Nov DEC JAN FEB MAR APR MAY JuN JyL
1 m— 2.04 - - == 2.21 ——- === .-
2 = == 1.99 - - -—- 2.32 --- -
3 —— ——— -—— - - - —— -—— -——
4 2.14 —— n—— - - - - -—— 2.18
s —— ——— —— ——— ——— . ——— —-—— -
6 - - -— — —— ——— ——— 2.02 -
7 - — —— ——— —— ——— ——— _— —-——
8 -— 2.02 - - - - - ——
9 -—- - --- - - 2.32 — -

10 -— - - ——- ——- - —— -—— -——
11 2.08 - -—- —— —-- 2.22 .- - 2,00
12 —-— - - - ——— —— 2.30 - m——
13 --- - -—— 1.97 --- -=- ——— 2.02 -
14 - -—— —— —— — - ——— - -
15 -— 2.02 -— - ——— —— ——— - -
16 _— -~ - -—- 2.22 2.24 2.12 -
17 - -—— - - — - —— -——
18 2.04 === - - -—— 2.20 -— -— 2.02
19 - —— ——— - - ——— - —— -—
20 --- “=n - - - - - 2.06 e
21 2.03 - ——— -——- - - - -—— -—
22 ——— w—— -—— —— — —— —-—— — -_—
23 —-- - - ——— ——— -— 2.12 -—— -
24 —_— —— ——— - 2.07 - -—— —— ——
25 2.06 - - — -— 2.32 - - 1.98
26 - -—— - —— -—- -—- —-— ——- —
27 - - - - - - - 2.18 -—-
28 -—- -—- — —— ——— - ——— - -——
29 - - .- -—— -—— —— —— - _——
30 - -— -—- - ——- -— 2.08 2.18 s—-
31 ——— — - ——- ——- e ——— —— -——

Rivet.

aininua obsetved,

sinimum observed,




STREAMS TRIBUTARY TO LAKE SUPERIOR
04027000 BAD RIVER NRAR ODANAH, WI

LOCATION.--Lat 46°29'15“, long 90°41'45", in SB 1/4 sec.2, T.46 N., R.3 W., Ashland County, Hydrologic Unit
04010302, Bad River Indian Raservation, on left bank just downstream from Elm Hoist bridge, 5.0 ni (8.0 km)
downstream from Potato River, 8.5 mi (13.7 km) south of Odanah, and 23 ni (37 ka) from mouth.

DRAINAGE AREA.--611 @12 (1,582 km2).

PERIOD OF RECORD.--July 1914 to December 1922 (monthly discharge only for some periods published {n WSP 1307),
May 1948 to current year.

REVISED RECORDS.~-WSP 1207: Drainage area. WSP 1337: 1922.

GAGE.--Water-stage recorder and crest-stage gage.
Datum of 1929. May 17, 1948, to Wov. 6, 1959, and Oct. 19, 1960, to Nov. 23, 1961, water-stage recorder.
1959, to Oct. 18, 1960, and Nov. 24, 1961, to July 12, 1962, nonrecording gage. Prior to Nov. 11,
recorder at site 2 mi (3 km) downstream at different datum.

REMARKS.--Records good except those for winter period and those from April to June, which aré fair.

AVERAGE DISCHARGE.--41 years (1914-22, 1948-81), 611 ft3/s (17.30 w3/s), 13.58 in/yr (345 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 27,700 ft3/s (784 m3/s) Apr. 24, 1960, gage height, 21.7 ft
(6.61 m) from floodmarks and from rating curve extended above 12,000 ft3/s (340 ®3/8) and a comparison with

contracted-opening measurement of peak flow 45,600 ft3/s (1,290 m3/s) at Odanah, drainage area approximately

970 mi2 (2,510 km?); nminimum, 34 ft3/s (0.96 w’/s) Nov. 8, 1976, result of freezeup.

EXTREMES OUTSIDE THE PERIOD OF RECORD.--Flood of June 24, 1946, reached a stage of at least 22.2 ft (6.77 m),
top of downstream bridge submerged, information from Indian Service.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 3,000 ft3/s (85.0 m?/s) and maximum (*):

Datum of gage is 668.30 ft (203.698 m) National Geodetic Vertical
7,
1922, water~-stage

DATE TIME DISCHARGE GAGE HEIGHT DATE TIME DISCHARGE GAGE HEIGHT
(££3/8) (n3/s)  (fr) (@) (££3/8) (a3/8)  (£r)  (m)
Mar. 30 1700 *7,580 217 *11.52 3.511 June 16 0100 5,370 152 9.89 3.014
May 5 1400 4,360 123 8.55 2.606 June 22 1900 3,120 88.4 7.35 2.240
winimum discharge, 111 ft3/s (3.14 m3/s) Sept. 15, 16, gage height, 2.31 ft (0.704 m).
RATIRG TABLE (gage height, in feet, and discharge, in cubic feet par secomd).
(Shifting-control method used June 14-18, 22-25; stage~discharge affected by
ice Nov. 19 to Mar. 28.)
2.3 108 4.0 780
2.5 162 6.0 2,100
3.0 323 10.0 5,800
12.0 8,180
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MBAN VALUES
DAY ocT Rov DRC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 373 485 180 130 130 760 4800 1620 280 1060 184 168
2 365 445 170 130 130 680 3890 1380 281 802 199 162
3 495 419 170 120 130 640 2990 1200 510 624 199 138
4 485 398 180 120 130 600 2600 1990 524 348 199 135
H 412 374 190 120 130 560 2100 3910 460 529 187 127
6 366 355 180 120 130 540 2070 3120 384 455 182 122
7 333 343 180 120 130 490 2580 2250 327 378 205 124
8 310 337 170 120 140 470 2680 1620 289 323 284 143
9 284 367 160 120 140 460 . 2290 1300 264 323 301 151
10 267 414 150 120 140 450 2100 1090 256 316 335 148
11 266 363 150 120 140 440 1890 945 289 276 370 140
12 368 399 160 120 140 470 1620 791 353 246 294 130
13 405 426 160 120 140 500 1400 701 383 233 242 124
14 369 529 1s0 120 150 580 1670 610 2010 217 211 119
15 333 481 130 120 150 660 1450 562 4680 309 193 113
16 308 425 140 120 150 140 1220 510 4560 346 182 124
17 299 415 140 120 250 soo 1070 469 3120 319 165 202
18 311 314 140 120 450 420 978 424 2000 309 154 242
19 316 340 140 130 900 390 962 382 1360 312 148 208
20 311 350 130 130 760 370 994 362 1240 567 154 179
21 302 ilo 130 140 620 350 830 323 1630 1110 135 162
22 292 300 130 150 760 410 796 323 2730 725 135 146
23 292 300 120 is0 700 540 2000 286 2690 533 135 140
24 S12 250 120 160 660 660 2850 332 2490 416 132 138
25 1610 210 120 170 600 800 2220 400 2040 354 138 135
26 1500 210 120 170 560 1200 1820 436 1540 312 143 135
27 1150 200 120 170 520 1900 1540 398 1170 273 148 132
28 867 200 120 150 660 2000 1620 350 927 242 143 132
29 687 190 130 140 —-—— 4020 1430 320 1700 217 140 140
30 579 180 130 140 -— 7160 1320 316 1420 196 140 154
31 525 — 130 140 ——— 5790 ——— 302 -— 184 138 ——
TOTAL 15292 10329 4540 4120 9640 35550 57780 29022 41907 13054 5915 4413
MEAN 493 344 146 133 344 1147 1926 936 1397 421 191 147
MAX 1610 529 190 170 9200 7160 4800 3910 4680 1110 370 242
MIN 266 180 120 120 130 350 796 286 256 184 132 113
CFPSM .81 «S6 «24 .22 «56 1.88 3.15 1.53 2.29 «69 31 .24
IN. .93 .63 .28 .25 .59 2.16 3.52 1.77 2.55 .79 ~36 .27
CAL YR 1980 TOTAL 163237 MEAN 446 MAX 5330 MIR 86 CFPSM .73 IN 9.94
WTR YR 1981 TOTAL 231562 MEAR 634 MAX 7160 MIR 113 CFSM 1.04 IN 14.10

23
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STREAMS TRIBUTARY TO LAKE SUPERIOR
04027500 WHITE RIVER NRAR ASHLAND, WI

LOCATION.--Lat 46°29'50", long 90°54'15", in NE 1/4 sec.6, T.46 N., R.4 W., Ashland County, Hydrologic Unit
04010302, at downstream end of powerplant of Leke Superior District Power Co., 0.3 mi (0.5 km) downstream
from hridge on State Highway 112 over dam, and 4.5 ai (7.2 km) south of Ashlend city limits.

DRAINAGE AREA.--279 mi? (723 km2).

PERIOD OF RECORD.--May 1948 to curreat year.

REVISED RECORDS.--UDR WI-71l-1: Draicage area.

GAGE.~-Water-stage recorder. Datum of gage 1is 660.15 fr (201.214 m) National Geodetic Verticel Datum of 1929
(Lake Superior District Power Co. bench mark). Prior to May 20, 1976, nonrecording gage at seme site and

datum.

RENARKS.--Records good, exceépt those for period of no gage-height record, Oct. 1 to Dec. 3, which are feir.
Diurnal fluctuation caused by hydroelectric plant at gage.

AVERAGE DISCHARGE.--33 years, 281 ft3/s (7.958 wd/s), 13.68 in/yr (347 om/yr).
EXTREMES FOR PERIOD OF RECORD.--Maximum dlscharge, 6,270 ft3/s (178 m3/s) July 1, 1953, gage height, 7.90 ft

(2.408 m) from rating curve extended above 3,000 £t3/s (85.0 n’/s); minimum, 3.1 fti/s (0.089 wd/s) Apr.
28-30, 1949, gage height, 0.09 ft (0.027 m).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,700 f£t3/s (48.1 m3/s) Mar. 29, gage height, 3.66 fr (1.116 a);

minimum datly, 76 ft3/s (2.15 m®/s) Dec. 1l.

RATING TABLES (gage height, in feet, and discharge, in cubic feet per second).

Oct. 1 to Dec. 2 Dec. 3 to Sept. 30
1.2 127 2.0 393 0.8 70 2.0 485
1.5 207 1.0 113 2.5 769
1.5 263 3.0 1,120

DISCHARGE, IN CUBIC FEET PRR SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES

DAY 06T NOV DEC JAN FEB MAR APR MAY JUR JuL AUG SEP
1 150 180 150 178 151 281 798 502 260 326 196 193

2 180 180 150 177 171 247 620 467 265 271 232 175

3 210 180 8o 146 166 200 493 418 271 258 251 157

4 180 170 99 117 150 160 437 407 294 234 210 214

5 170 170 152 139 156 206 359 733 244 230 239 170

6 170 180 246 168 172 186 398 606 253 215 227 175

7 160 180 234 183 176 181 661 568 230 218 242 169

8 160 190 201 175 171 198 597 464 227 193 255 184

9 160 200 177 159 170 192 560 365 209 201 363 175
10 170 190 121 160 159 194 513 321 221 206 295 186
11 170 180 76 167 155 193 465 285 232 204 266 174
12 170 180 120 162 147 228 418 270 221 187 231 173
13 160 190 175 159 162 307 379 248 264 199 227 162
14 160 180 182 158 179 286 490 247 708 195 193 156
15 160 180 161 165 191 483 460 229 937 238 220 179
16 160 170 161 167 216 412 411 232 839 263 186 169
17 160 170 165 166 312 349 350 215 797 250 194 158
18 160 160 165 165 383 272 316 221 642 218 187 162
19 160 160 163 166 362 216 290 211 422 232 185 181
20 170 170 115 166 289 199 300 208 313 312 187 171
21 190 170 97 166 301 213 260 212 2 675 177 164
22 210 170 172 169 297 249 259 216 649 507 178 171
23 250 160 175 169 302 284 653 222 575 532 199 164
24 360 160 171 172 246 283 708 246 804 482 178 165
25 310 160 171 178 236 297 699 234 611 307 192 165
26 290 160 152 175 225 684 640 244 522 333 179 165
27 250 150 165 171 197 599 535 243 431 268 190 172
28 220 150 188 177 280 618 505 256 350 229 183 174
29 200 150 170 151 —— 829 474 245 ‘289 212 186 174
30 200 150 176 129 - 970 503 259 287 207 174 168
31 190 - 182 133 - 7190 -~ 260 L 199 188 —-——-
TOTAL 6010 5140 4912 5033 6122 10803 14551 9854 12679 880l 6610 5165
MEAN 194 17 158 162 219 348 485 318 423 284 213 172
MAX 360 200 246 183 383 970 798 733 937 675 363 214
MIR 150 150 76 117 147 160 259 208 209 187 174 156
CFSM .70 .61 .57 .58 79 1.25 1.74 1.14 1.52 1.02 «76 .62
IN. .80 .69 +65 67 .82 1.44 1.94 1.31 1.69 1.17 .88 «69

CAL YR 1980 TOTAL 75845 MEAN 207 MAX 623 MIN 76 CFSM .74 IN 10.11
WTR YR 1981 TOTAL 95680 MEAR 262 MAX 970 MIN 76 CPSM .94 IN 12.76



STREAMS TRIBUTARY TO LAKE SUPERIOR

04027595

BAD RIVER AT ODANAH,

WL

(NATIONAL STREAM-QUALITY ACCOUNTING NRTWORK STATION)

LOCATION.--Lat 46°36'37",

Hydrologic Unit 04010302, Bad River Indien Reservation,

DRAINAGE AREA.--970 mi2 (2,512 km2).

et bridge on U.S.

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Februery 1978 to current yeer.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE:
WATER TEMPERATURES:

July 1978 to current year.
July 1978 to current year.
INSTRUMENTATION.--Water-quality wmonitor since July 12, 197
EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maxinun observed,

WATER TEMPERATURES: Maximum, 28.0°C July 15,16,

winter periods.

1980,

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum observed,

WATER TEMPERATURES: Maximum, 28.0°C July 8; mtaimum,

WATER-QUALITY DATA,

613 micromhos July 19,
July 8,

261 micromhos May 22;

1978;
1981;

minianun

observed,

Long 90°41'12", in SE 1/4 SE 1/4 WW 1/4 sec.25, T.48 N., R.3 W., Aehlend County,
Highway 2 et Odaneh.

46 aicromhos June 24,
ainimum. 0.0°C on nany deys during

nininun observed, 46 micromhos June 24.
0.0°C on many days during winteér period.

WATER YEAR OCTOBER 1980 TO SEPTRMBER 1981

SPE- OXYGEN,  COLI- STREP-
SPEB- CIFIC DIS- PORM,  TOCOCCI
STREAM-  CIFIC CON- SOLVED  FECAL, FECAL,  HARD-
FLOW, CON- DUCT- TUR-  OXYGEN, (PER- 0.7 KP AGAR  NESS
INSTAN-  DUCT- ANCE PH TEMPER- BID- DIS- CENT UM-MP  (COLS. (MG/L
TIME  TANEOUS  ANCE LAB ATURE 7Y SOLVED  SATUR- (COLS./ PRR AS
DATE (CPS)  (UMHOS) (UMHOS) (UNITS) (DRG C)  (NTU) (MG/L)  ATION) 100 ML) 100 ML)  CACO03)
ocT , 1980 ’
14... 1630 565 138 133 7.0 7.0 1.5 10.6 91 23 80 63
NOV
06... 1115 544 132 127 6.4 6.0 1.6 12.3 102 K13 K7 57
DEC
10... 1000 337 180 152 7.0 .0 4.0 12.9 9 22 K8 69
JAN , 1981
13... 1620 282 202 193 6.9 .0 2.0 11.2 79 K14 K11 89
FEB
24, 1615 1000 130 116 6.7 .0 1.6 12.1 86 K63 700 38
MAR
25... 1320 943 115 115 6.5 .0 8.1 13.0 92 K11 150 45
APR
10... 1115 2850 75 69 6.5 8.0 36 11.0 96 KS K16 3
MAY
13... 0900 1060 105 105 6.9 11.0 11 9.7 91 K60 36 51
JUN
16... 1500 5620 70 74 6.2 17.5 85 7.6 82 1000 k3700 36
JUL
09... 1115 516 134 144 6.9 25.5 11 6.6 84 57 760 66
AUG
06... 1240 426 160 158 7.6 23.5 15 7.3 90 70 350 77
SEP
10... 1000 326 174 180 7.1 18.0 5.5 - - 29 150 92
HARD-
NESS MAGNE- SODIUM  POTAS-  ALRA- CHLO- FLUO-
NONCAR- CALCIUM SIUM, SODIUM, AD- SIUM, LINITY SULFPATE  RIDE, RIDE,
BONATE DIS- DIS- DIS- SoRP- D1s- LAB pIS- D18~ DIS-
(MG/L SOLVED  SOLVED SOLVED TION SOLVRD  (MG/L SOLVED SOLVED  BOLVED
AS (Me/L (M6/L (MG/L  PERCENT  RATIO (MG/L As (M6/L (MG/L (M6/L
DATE  CACO3) AS CA) AS MG) AS NA)  SODIUN AS K) CACO3) AS 804) AS CL) A8 F)
ocT , 1980
cee 5 17 5.0 2.7 8 .1 1.0 58 5.5 2.7 .1
NOV
06... 5 15 4.7 2.7 9 .2 .9 52 4.0 2.6 <.l
DEC
10... s 19 5.3 2.8 8 .1 .7 64 4.2 2.2 .1
JAN , 1981
13... s 24 7.1 3.8 8 .2 .7 84 4.7 2.9 .1
FEB
24... [} 13 1.4 2.8 13 .2 1.8 38 5.3 4.1 <.1
MAR
25... [\] 12 3.7 2.3 10 .1 1.9 47 4.5 2.3 <ol
APR
10... 9 8.0 2.6 1.8 11 .1 1.1 22 5.4 2.0 <.t
MAY
13... 6 14 3.9 2.4 9 -1 .8 45 4.2 2.0 <.1
JUN
16... 14 10 2.7 1.7 9 .1 1.3 22 5.2 2.1 <1
JUL
09... 7 18 5.1 2.8 8 .2 .9 s9 3.1 2.3 <.l
AUG
06... 3 21 5.9 2.9 7 .1 1.0 74 3.0 2.4 <.1
SEP
10... 3 24 7.9 3.5 8 .2 .7 89 3.3 2.4 <.1

K RESULTS BASED ON COLONY COUNT OUTSIDE THE ACCEPTABLE RANGE (NON-IDRAL COLONY COUNT).

25

1980.
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DATE

ocr ,

06...

DEC
10...

IAN
13...

DATE

ocT ,
14...
Nov
06...
DEC
10...
JAN ,
13...

24,..
MAR
2544,
APR
10...
MAY
13...
JUN
164..
JuL
09...
AUG
06...
SEP
10...

SILICA,
DIS-
SOLVED
(MG /L

AS
5102)

1980

12
11
13

1981

17

10

10

NITRO-
GEN,AM-~
MONIA +
ORGANIC

TOTAL

(MG/L

AS N)

1980

«51
72

.18

1981

022
«6L
46
65
.70
.93
.53
«51

1.30

SOLIDS,
RESIDUR
AT 180

DEG. C
DIS-
SOLVED
(MG/L)
96

101

107

130

94

77

67

83

87

108

135

114

NITRO-
GEN, NH&
+ ORG.
SUSP.
TOTAL
(M6 /L
AS N)
.05

.29

.06
.00
+26
<00
.39
.04
«00

1.0

WATER~QUALITY DATA,

SOLIDS,
SUM oF
CONSTI~
TUENTS,
DIS~-
SOLVED
(MG/L)
81

73

86

111

63

65

43

62

45

79

93

105 -

NITRO-
GEN, AN~
MONIA +
ORGANIC
DIS.
(M6 /L
AS N)
.46
.43
.21
.27
.55
.48

.39

.54
.49
.57

.29

STREAMS TRIBUTARY TO LAKE SUPERIOR

04027595

SOLIDS,
DIS-
SOLVED
(TONS
PER
AC~PT)
.13
.14
.15
.18
.13
.10
.09
1t
.12
.15
.18

.16

NITRO-
GEN
DIS-
SOLVED
(MG/L
AS N)

.47

47

.37

.40

.86

«51
.74
.62
«56

.32

BAD RIVER AT ODANAH,

SOLIDS,
DIS-
SOLVED
(TONS
PER
DAY)
146
148
97.4
99.0
254
196
516
238
1320
150
155

100

NITRO-

»34
-53
.89
+53
77
74
1.0
+60
+57

1.4

NITRO-
GEN,
NO2+NO3
TOTAL
(MG/L
AS N)
.01
.04
.16

<31

.09
.12
04
.09
.07
.06

.05

PHOS -
PHORUS,
TOTAL
(MG/L
AS P)
.030
.020
.020
.020
.040
.080
.080
.030
.220
.030
.220

<.010

NITRO~
GEN,
NO2+NO3
DIS-
SOLVED
(MG/L
AS N)
.01
.04
.16
.13
.31
.09
W12
.03
.08
.07
.05

.03

PHOS-
PHORUS,
pIS-
SOLVED
(M6/L
AS ?)
.020
.030
.010
.010
.040
.040
.020
.010
040
.020
.050

<.0l0

WI--CONTINUED

.100
.080
<140
<.010
. 090
+040
.060
.010
»160

.250

CARBON,
ORGANIC
TOTAL
(MG/L
AS €)

13

WATER YEAR OCTOBER 1980 T0 SEPTEMBER 1981

NITRO-
GEN,
AMMONIA
DIS-
SOLVED
(MG /L
AS N)
.040
.030
.070
.040
.050
.040
.050
.050
.020
<.010
.020

.030

CARBON,
ORGANIC
pI8-
SOLVED
(Me/L
AS €)

NITRO-
GEN,
ORGANIC
TOTAL
(MG /L
AS N)
.47
.68
.08
.14

.47

.56
.66
.87
.52
.35
1.1
CARBON,
ORGANIC
sUs-
PENDED
TOTAL

(M6/L
AS C)

NITRO-
GEN,
ORGANIC
DIS-
SOLVED
(MG /L
AS W)
.42
.40
“14
.23
.50

84

«55

.26

PHYTO-
PLANE-
TON,
TOTAL
(CRLLS
PER ML)

170
1100
1200
9000

970



WATER-QUALITY DATA,

STREAMS TRIBUTARY TO LAKE SUPERIOR

04027595

BAD RIVER AT ODANAH,

WI~-~CONTINUED

WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

BARIUM, CADMIUM
ARSENIC BARIUM,  SUS- CADMIUM sus-
STREAM- SUS-  ARSENIC  TOTAL PENDED  BARIUM,  TOTAL PENDED CADMIUM
FLOW,  ARSENIC  PENDED DIS- RECOV-  RECOV-  DIS- RECOV-  RECOV~- DIS~
INSTAN-  TOTAL TOTAL SOLVED  ERABLE  ERABLE SOLVED ERABLE  ERABLE  SOLVED
TIME  TANEOUS (UG/L (UG/L (ue/L (UG/L (UG/L (UG/L (UG/L (uG/L (UG/L
DATE (CFS) AS AS) AS AS) A5 AS) A5 BA) AS BA) AS BA) AS CD) AS CDP) AS CD)
NOV , 1980
06... 1115 544 1 0 1 200 -~ <100 1 -- 2
FEB , 1981
24... 1615 1000 <1 - <1 100 - <100 <1 -~ <1
MAY
13... 0900 1060 <1 - <1 <100 - <100 1 -- <1
AUG
06... 1240 426 1 [\ 1 100 -- <100 5 4 1
CHRO- CHRO~ COBALT, COPPER, IRON,
MIUM, MIUM, CHRO-  COBALT, SUS~ COPPER,  SUS- IRON, Sus-
TOTAL SUs~ MIUM, TOTAL  PENDED  COBALT, TOTAL PENDED COPPER,  TOTAL PENDED
RECOV-  PENDED OIS~ RECOV-  RECOV-  DIS- RECOV-  RECOV-  DIS- RECOV~  RECOV-
ERABLE  RECOV. SOLVED ERABLE  ERABLE SOLVED ERABLE  ERABLE  SOLVED  ERABLE  ERABLE
(uG/L (UG /L (UG /L (UG /L (UG/L (us/L (UG/L (UG/L (UG/L (UG/L (uG/L
DATE AS CR) AS CR) AS CR) AS CO) AS CO) AS CO) AS CU) AS CU) AS CU) AS PE)  AS FE)
NOV , 1980
6.0 10 ~- <10 3 - <a 3 - 4 620 270
FEB , 1981
24... 20 10 10 1 -~ 2 6 2 4 1100 690
MAY
13... <10 - 10 1 -- <1 4 1 3 650 330
AUG .
06... 20 ~ <10 2 0 2 6 4 2 850 510
LEAD, MANGA-  MANGA- NICKEL,
LEAD, Sus- NESE, NESE, MANGA- MERCURY NICKEL, sus-
IRON, TOTAL PENDED  LEAD, TOTAL SUs- NESE, TOTAL  MERCURY  TOTAL PENDED
DIS~ RECOV-  RECOV- DIS- RECOV-  PENDED pIS- RECOV~ IS~ RECOV-  RECOV-
SOLVED  ERABLE  ERABLE  SOLVED ERABLE  RECOV. SOLVED ERABLE  SOLVED  ERABLE  ERABLE
(UG /L (UG/L (ue/L (UG/L (UG/L (ue/L (UG/L (uc/L (uG/L (us/L (UG/L
DATE AS PE) AS PB) AS PB) AS PB) AS MN) AS MN) AS MN) AS HG) AS HG) AS NI)  AS NI)
NOV , 1980
06... 350 1 0 1 10 0 10 .2 <1 4 -
FEB , 1981
24... 410 7 6 1 290 260 30 .1 <.1 10 -~
MAY
13... 320 1 -- <1 20 [} 20 .1 <.l 6 4
AUG
06... 340 3 -- 4 40 20 20 .1 <.1 1 --
SELE~- SILVER, ZINC,
NIUM, SELE-  SILVER, sUS- ZINC, SUs~-
NICKEL,  SELE- SUS- NIUM, TOTAL PENDED SILVER,  TOTAL PENDED  ZINC,
DIS- NIUM, PENDED pIS- RECOV-  RECOV- pIS- RECOV-  RECOV- pIS-
SOLVED  TOTAL TOTAL SOLVED  ERABLE ERABLE  SOLVED ERABLE  ERABLE  SOLVED
(UG/L (UG/L (UG/L (UG/L (ue/L (UG /L (UG /L (UG/L (UG/L (ue/L
DATE AS NI) AS SE) AS SE) AS SE) AS AG) AS AG) AS AG) A8 ZN) AS 2N)  AS ZN)
Nov , 1980
e <1 <1 -~ <1 <1 - <1 20 - <10
PEB , 1981
een <1 <1 - <1 <1 - <1 40 [ 40
MAY
13... 2 <1 - <1 <1 - <1 40 -~ <10
AUG
06... 3 1 - <1 1 - <1 20 - <10
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04027595

STREAMS TRIBUTARY TO LAKE SUPERIOR

BAD RIVER AT ODARNAH,

WI~~CONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

Date

Nov. 6,

Mar. 25,

Hay 13,

June 16,

July 9,

PHYTOPLANKTON
Count
Organism {cells/ml)
CHRYSOPHYTA
Bacillariophyceae
Nitaschia 13
TOTAL 13
CHLOROPHYTA
Chlorophyceae
Chodatella
Tetraedron
CHRYSOPHYTA
Bacillariophyceae
Cyelotella 84
Aehnanthes 70
Synedra 28
Gyrogigma
Navieula 70
Nitasehia 70
Surirglla 28
CHRYSOPHYCEAB
Chrysomonadales
Mallomonas 28
CYANOPHYTA
Cyanophyceae
Anacystie
Oseillatoria 2,600
Phowmidium 490
Raphidiopsise 56
TOTAL 3,600
CHLOROPHYTA
Chlorophyceas
Chlamydomonae 13
CHRYSOPHYTA
Bacillariophyceas
Fragilaria 26
Synedra 13
Meridion 13
Navieula 13
Nitzsechia 64
CYANOPHYTA
Cyanophyceae
Anaeyetis 26
TOTAL 170
CHLOROPHYTA
Chlorophyceae
Ankietrodeemus 56
Dictyosphaerium 28
Sphaerocyetis 110
Chlamydomonas 14
CHRYSOPHYTA
Bacillariophyceaa
Cyelotella 28
Melogira 14
Achnanthes 70
Cymbella 28
Opephora 14
Eunotia 14
Synedra 84
Gomphonema 28
Navicula 110
Nitzechia 140
Surirella 14
CYANOPHYTA
Cyanophyceae
Anacictin 180
Ogeillatoria 210
TOTAL 1,100
CHLOROPHYTA
Chlorophycasa
Ankistrodesmus 91
Dictyoephaerium 220
Treubaria 39
Chlamydomonae 140
CHRYSOPHYTA
Bacillariophyceae
Cyelotella 140
Melogira 52
Mitzsehia 130
CRYPTOPHYTA
Cryptophycasa
Cryptomonae 13
CYANOPHYTA
Cyanophyceae
Anaeystis 230
Aphanizomenon 160
EUGLEROPHYTA
Euglenophycaae
Trachelomonae 13
TOTAL 1,200

Percent
of total

100

[=¥-1

=R OFNN

-
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-
HRNONNF NG N

-
"3

19
13

Diversicy
index

Sampling
mathod

Grab
sanple

Grab
sanpla

Grab
sanpla

Grab
sanpla

Grab
saaple



QUALITATIVE AND ASSOCIATED QUANTITATIVE BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 T0 SEPTEMBER 1981

PHYTOPLANKTON
Count Percent Diversity
Date Time Organism (cells/nl) of total index
Aug. 6, 1981 1240 CHLOROPHYTA
Chlorophyceae
Ankistrodeemue [
Dietyoephaerium 680 8
Gloeoactinium 1,000 11
Actinastrum 220 2
Scenedesmue 220 2
Tetrastrum 580 6
CHRYSOPHTYA
Bacillariophyceae
Meloeira 760 8
Stephanodiscus [}
Rhoicoephenia [
Navicula 220 2
CYAROPHYTA
Cyanophyceae
Anacystis 2,600 28
Gomphosphaeria 1,800 20
Anabaena 900 10
TOTAL 9,000 3.0
Sep. 10, 1981 1000 CHLOROPHYTA Grab
Chlorophyceae seaple
Ankistrodesmue 220 23
Dictyosphaerium 140 14
Chlamydomonae 42 4
CHRYSOPHYTA
Bacillariophyceae
Cyelotella 210 22
Meloeira 98 10
Achnanthee 14 1
Cymbelia 42 4
Navicula 14 1
Nitsechia 70 7
CHRYSOPHYCEAE
Chrysomonadales
Mallomonae 28 3
CRYPTOPHYTA
Cryptophyceae
Chroomonae 28 3
Cryptomonas 14 1
CYANOPHYTA
Cyanophyceae
Anacyetie 28 3
EUGLENOPHYTA
Euglenophyceae
Trachelomonas 14 1
TOTAL 970 3.2

WATER-QUALITY OATA,

STREAMS TRIBUTARY TO LAKE SUPERIOR

04027595

DATE

oct ,
14...
NOV
06...

10...
JAR,
13...
FEB
24...
MAR
25...
APR
10...
MAY
13...
JON
16+
JOL
09...
AUG
06...
seP
10...

TIME

1980

1630
1115

1000

1981

1620
1615
1320
1115
0900
1500
1115
1240

1000

SPE~
STREAM- CIFIC
PLOW, CON-
INSTAN- TEMPER- pUCT=-
TANROUS ATURE ANCE
(CFs) (DEG €) (UMHOS)
565 7.0 138
544 6.0 132
337 «0 180
282 <0 202
1000 -0 130
943 ] 115
2850 8.0 15
1060 11.0 105
5620 17.5 70
516 25.5 134
426 23.5 160
326 18.0 174

_SEDI-
MENT,
SUsS-
PENDED
(MC/L)

13

28
16
80
14
392

11

BAD EIVER AT ODANAH, WI-~CONTINUED

SEDI~
MENT,
pIS~
CHARGE,
suUs-
PENDED
(T/DAY)
6.1
5.9
12
6.9
76
a1
616
40
5950
15

13

WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

SED.
SUSP.
SIEVE
DIAM.
% FINER
THAN
062 MM
100
100
78
72
17
100
9
97
64
95
98

95
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DAY

-
CORNR W PEWN -

MAX

132
135
135
13s
133

136
137
142
147
149

152
151
148
141
135

141
143
147
146
147

146

MAX

182
181
183
181
183

184
188
186
183
180

176
176
182
185
187

186
186
174
154
133

130
123

130

STREAMS TRIBUTARY TO LAKE SUPERIOR

04027595

BAD RIVER AT ODANAH,

W1~-CONTINUED

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

MIN
OCTOBER

124
130
132
129
130

131
132
136
138
144
147
148
142
137
130

132
139
139
139
141

MIM
FEBRUARY

180
180
180
179
179

183
184
183
178
176

174
163
160
179
184

182
174
151
130
128

123
120

123
120
120

121
118
126

MEAN

127
132
134
132
132

132
135
139
142
147

150
150
146
139
132

136
141
142
142
144

143
142
143
144
132

96
88
91
94
98
104

13

MEAN

181
181
181
180
181

184
186
185
181
178

175
172
176
183
185

185

MAX

112
116
120
123
125

132
130
130
135
132

130
129
131
131
128

127
127
129
136
137

137
139
141
140
151

148
151
150
149
151

151

MAX

126
121
124
129
134

136
141

143
143

146

MIN MEAN

ROVEMBER
106 110
111 114
116 118
118 121
122 124
125 128
126 128
126 128
130 133
129 130
127 129
126 128
126 129
127 128
127 127
124 125
122 125
123 125
128 133
133 135
132 135
132 136
137 138
136 138
136 141
137 142
141 145
145 147
145 147
145 148
106 131
MIN MEAN
MARCH
122 123
117 119
117 121
125 128
128 131
132 134
136 139
138 140
140 141
139 141
141 143
141 T142
138 141
135 139
124 132
108 116
101 104
105 107
11 116
121 123
125 130
133 137
127 133
115 119
114 116
89 99
84 86
75 79
65 71
58 63
50 53
50 118

MAX

152
156
159
164
166

171
171
175
175
180

170
162
170
181
185

184
184
186
182
184

186
194
199
199
196

196
189
186
186
184
182

199

MAX

MIN

DECEMBER

148
150
154
154
162

159
162
162
160
160

162
160
159
170
176

178
178
178
177
177

183
185
194
193
164

189
185
183
183
182
181

148

MEAN

150
153
156
160
164

165
167
168
168
170

166
161
165
176
181

181
181
182
180
181

185
189
197
197
189

193
187
185
185
183
181

176

MAX

181
176
174
173
180

183
184
186
187
184

188
200
210
200
196

186
184
183
183
183

183
183
182
180
181
179
178
175
175
177
181

210

MAX

193
199

246
261
172
167
173

159
149
145
150
154
155

261

MIN

JANUARY

176
174
173
169

169.

180
182
182
183
180

181
185
185
186
184

183
182
180
181
181

181
182
178
177
178

178
175
174
173
172
177

169

183
193

202
149
151
157
162

146
140
140
141
148
151

70

MEAN

179
175
173
171
174

181
183
184
185

179

195

223
205
162
161
168

149
143
143
147
151
154

131



DAY MAX
1 156
2 158
3 158
4 149
5 139
6 141
7 145
3 155
9 158

10 166
11 167
12 168
13 164
14 159
15 119
16 78
17 71
18 73
19 81
20 89
21 89
22 86
23 83
24 70
25 79
26 102
27 119
28 125
29 147
30 144
31 ——-

MONTH 168

DAY MAX
1 14.0
2 13.5
3 12.5
4 10.5
5 9.5
6 10.5
7 11.5
8 12.5
9 12.5

10 12.0
11 11.5
12 10.0
13 9.0
14 8.0
15 8.0
16 8.0
17 8.5
18 8.5
19 8.0
20 7.5
21 7.5
22 7.5
23 7.0
24 7.0
25 7.0
26 6.0
27 4.5
28 3.5
29 3.0
30 3.0
31 3.5

STREAMS TRIBUTARY TO LAKE SUPERIOR

04027595 BAD RIVER AT ODANAH, WI--CONTINUED

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

MIN
JUNE

154
154
148
135
135

135
141
144
151
157

162
163

MIN
OCTOBER

12.5

. e
00 OoOWVwS Owo wo

c e e e

WNNWWW ANRRN ~Nu®d N~

MRAN

155
156
153
143
137

137
142
148
155
161

165

TEMPERATURE,

MEAN

13.0
13.0
11.5
10.0

9.0

9.5
10.5
11.5
11.5
11.5

-

PNANY Nu® o~
e s oae
wmuno ow

MRS
MO UNowm

WNNW S Y
RIS
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MAX MIN MEAN MAX MIN MEAN MAX
JULY AUGUST
124 109 116 169 161 165 188
125 114 119 170 165 168 189
135 122 129 176 168 171 188
139 113 120 172 167 170 188
130 124 128 181 168 172 192
135 128 131 173 160 166 191
139 131 133 173 165 169 191
145 139 141 173 168 171 190
145 139 142 171 162 167 185
153 148 150 163 155 159 185
157 152 154 157 151 154 192
159 154 157 155 152 153 191
163 155 158 157 151 153 192
168 161 164 165 153 159 191
167 164 165 169 160 164 194
167 160 164 171 166 168 194
162 152 157 174 168 171 193
155 149 152 177 173 176 193
155 148 151 181 175 179 189
156 147 151 182 176 180 182
153 127 143 183 181 182 179
130 106 11 185 180 183 180
109 105 106 187 184 185 183
109 104 106 187 185 186 183
123 109 114 188 186 187 184
132 122 127 188 186 187 186
140 132 136 189 186 187 188
147 139 143 188 186 187 188
153 164 148 188 186 187 187
159 151 154 189 186 187 187
164 159 161 189 185 188 ---
168 104 140 189 151 174 194

WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

MAX MIN MEAN MAX MIN MEAN MAX
NOVEKBER DECEMBER

4.0 3.0 3.5 --- --- -— .0
4.0 3.5 3.5 - - --- 0
5.0 3.5 4.5 --- --- --- .0
5.5 5.0 5.5 - -— - .0
5.5 5.0 5.0 1.0 .0 .5 .0
5.5 4.5 5.0 1.0 1.0 1.0 .0
5.5 5.0 5.0 1.0 1.0 1.0 .0
5.0 4.0 4.5 1.0 .0 1.0 .0
4.5 4.0 4.0 .0 .0 .0 .0
4.0 3.0 3.5 .0 .0 .0 .0
- - - .0 .0 .0 .0
2.0 1.0 1.5 .5 .0 .0 .0
2.0 2.0 2.0 .0 .0 .0 .0
2.5 2.0 2.0 .0 .0 .0 .0
2.0 1.5 1.5 .0 .0 .0 .0
1.5 1.0 1.5 .0 .0 .0 .0
1.5 1.0 1.5 .5 .0 .0 .0
1.0 .0 .5 .0 .0 .0 .0
1.0 .0 .5 .0 .0 .0 .0
1.0 .0 .5 .0 .0 .0 .0
1.0 .0 1.0 .0 .0 .0 .0
1.0 .0 1.0 .0 .0 .0 .0
1.5 1.0 .0 .0 .0 .0
- -— .0 .0 .0 .0
--- --- -— .0 .0 .0 .0
--- --- - .0 .0 .0 .0

.0 .0 .0 .0 .0 .0 .0
- -— -— .0 .0 .0 .0

.0 .0 .0 .0 .0 .0 .0

.0 .0 .0 .0 .0 .0 .0
--- --- -—- .0 .0 .0 .0

5.5 .0 2.5 1.0 .0 .0 -0

MIN

SEPTEMBER

182
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186
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182
182
180
175
170
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187
186
187
189

190
191
189
180
176

174
174
175
176
179

183
183
183
186
186

170

MIN

JANUARY

MEAN

186
186
187
187
188

186
186
185
180
178

190
189
189
189
191

192
193
191
185
179

176
176
179
179
182

184
185
186
187
186

185

MEAN

.0
«0
.0
.0
.0

«0
.0
0
-0
.0

-0
.0
.0
.0
.0

.0
.0
-0
«0
«0

<0
-0
0
.0
.0
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20.0

21.0

18.0

MIN

FEBRUARY

.0
.0
.0
-0
.0

MIN
JUNE

17.0
16.5
15.0
14.5
17.0

19.0
20.0
18.0
18.5
19.5

19.5
20.0
21.0
18.0
17.5

18.0
18.0
18.5
18.0
18.0

16.0
15.0

15.0
15.5
16.5

17.0
18.0
19.5
19.5
19.5

14.5

STREAMS TRIBUTARY TO LAKE SUPERIOR

BAD RIVER AT ODANAH,

04027595
TEMPERATURE, WATER (DEG.
MEAN MAX MIN

MARC!
.0 ] .0
.0 .0 .0
.0 .0 .0
.0 -0 -0
.0 .0 -0
-0 .0 .0
.0 N .0
.0 -0 .0
.0 .0 .0
.0 .0 .0
.0 N .0
.0 .0 .0
.0 .0 .0
.0 .0 .0
.0 .0 .0
+0 .0 .0
N .0 -0
.0 .0 .0
.0 .0 -0
.0 .0 .0
«0 .0 +0
~-- +0 .0
- N .0
.0 .0 .0
.0 .0 .0
.0 -5 .5
-0 .5 -5
.0 1.0 3]
——— 3.0 1.0
- 2.5 1.5
- 2.5 1.5
.0 3.0 .0
MEAN MAX HIN
JULY
17.5 21.5 19.5
16.5 22.0 20.0
15.5 22.0 21.5
15.5 24.0 22.0
18.5 25.0 23,5
20.0 26.5 24.5
20.0 27.5 25.0
18.5 28.0 26.0
19.0 27.5 26.0
20.0 27.0 25.5
20.5 27.5 25.0
21.0 27.0 25.5
21.5 26.0 24.5
19.0 26.0 25.0
18.0 24.5 22.5
18.0 22.5 21.5
18.5 23,0 21.5
19.0 23.5 22.0
19.0 25.0 23.0
18.5 25.0 24.0
17.0 24.0 21.0
15.5 21.0 19.5
15.0 20.5 19.5
16.0 20.0 19.5
17.0 20.0 19.5
18.0 20.5 19.0
18.5 20.5 19.5
19.5 21.5 19.0
20.0 22.5 20.0
20.5 22.5 21.0
——— 22.5 22.0
18.5 28.0 19.0

c),

WI<~CONTINUED

WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
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MEAN

22.5
230
23.5
23.0
23.5

24.0
23.5
22.0
22.0
21.5

21.5
22.0
22.5
23.5
23.5

22.5
21.5
21.0
21.0
21.5

21.5
20.5
20.5
21.5
21.5

21.5
21.0
20.5
20.0
20.0
20.5

22.0

MAX

9.5
11.0
12.0
12.0
11.5

12.0
13.0
13.5
13.0
11.0

11.5
12.5
13.5
15.0
16.0

15.5
15.0
15.0
16.0
18.0

19.5
21.0
20.5
20.0
19.0

18.0

17.0
17.5
18.5
19.0
18.5

21.0

MAX

21.5
21.0
20.0
19.0
18.5

17.5
18.5
19.0
19.0
20.0

20.5
20.5
20.0
20.5
19.0

18.0
17.0
15.5
15.0
15.0

14.5
14.0
13.5
13.5
14.0

15.0
1445
13.0
12.5
12.0

21.5

MIN
MAY

8.0
9.0
10.5
1.5
10.5

10.5
11.5
12.0
11.0
10.0

9.5
10.5
11.5
13.0
14.0

14.0
13.0
13.0
13.0
14.0

16.0
18.0
19.0
18.5
18.0

16.5
15.5
16.0
15.5
17.5
17.5

8.0

MIN

SEPTEMBER

21.0
id.s
19.0
18.5
17.5

17.0
17.5
18.0
18.0
18.5

19.5
19.5
19.0
19.0
18.0

16.5
15.5
14.5
14.0
14.0

14.90
13.5
12.5
12.5
13.0

14.0
13.0
12.0
11.5
11.0

11.0

MEAN

9.0
10.0
11.0
11.5
11.0

11.5
12.5
13.0
12.0
10.5

10.5
11.5
12.5
14.0
15.0

15.0
14.0
14.0
14.5
16.0

17,5

19.0
20.0
19.0
18.5

17.0
16.0
17.0
17.0
18.5
18.0

14.5

MEAN

21.5
20.5
19.0
18.5
18.0

17.0
18.0
18.5
18.5
19.0

20.0
20.0
19.5
19.5
18.5



STREAMS TRIBUTARY TO LAKE SUPERIOR
04031000 BLACK RIVER NEAR BESSEMER, M1
LOCATION.--Lat 46°30'41", long 90°04°'28", in NE 1/4 SE 1/4 sac.32, T.48 N., R.46 W., Gogebic County, Hydrelogic
Unft 04020101, on right bank 450 ft (137 m) downstream from bridge on county highway, 500 ft (132 a) dovastream
from Powder Mill Creek, and 2.5 mi (4.0 km) northwest of Bessemer.
DRAINAGE AREA.<-200 mié (518 ka?).
PERIOD OF RECORD.--October 1954 to curreat year.
REVISED RECORDS.--WSP 1911: Drainage area.

GAGE.~~Water-etage recorder. Datum of gage 1e¢ 1,154.3 ft (351.83 m) National Geodetic Vertical Datum of 1929
(levels by reglstered surveyor).

REMARKS . ~~Records good except those for the winter period and those for period of no gage-height record, Mér. 29 to
Apr. 1, which are feir. Prior to 1967, flow included eome ground water pumped from minas at Bessemer. Several
observations of water tempeéerature were made during the year.

AVERAGE DISCHARGE.--27 years, 235 ft¥/s (6.655 a’/s), 15.96 tin/yr (405 ma/yr).

EXTREMES FOR PERIDD OF RECORD.--Maximum discharge, 14,800 ft3/s (419 o/s) Apr. 24, 1960, gage heigbt, 14.27 ft
(4.349 a), from floodmark, from ratlag curve extended above 5,300 ft3/s (150 a’/s) on basis of slope~area
measurement of peak flow; minimum daily, 6.8 f£t3/s (0.19 a’/s) Sept. 25, Oct. 1-3, 1976; mininua gage height,
0.36 ft (0.110 m) Sept. 9, 1970.

EXTREMES FOR CURRENT YEAR.--Peek discharges above base of 1,500 ft3/s (42.5 w’/s) and maximum (*):

DATE TIME DISCHARGE GAGE HEIGHT DATE TIME DISCHARGE GAGE HEIGHT
(£c3/8)  (ad/s) (fe) (m) (fed/e) (ud/®) (fe) (=)
Ooct. 25 1100 2,120 60.0 5.95  1.814 May S 0800 1,910 54.1 5.60 1.707
Mar. 30 -- *3,210 90.9 *7.54  2.298 June 15 0700 2,360 66.8 6.34 1.932
Apr. 10 2300 1,700 48.1 5.24 1.597
minfmum discharge, 20 ftd/s (0.57 a®/s) Sept. 5, 15, 28, gege height, 0.58 ft (0.177 m).
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES
DAY ocT NOV DEC JAN FEB MAR APR MAY JuN Jut, AUG SEP
1 178 423 112 59 58 220 2900 635 92 226 45 26
2 227 360 110 58 58 210 2580 519 84 194 42 24
3 295 324 105 58 58 200 2680 453 109 156 43 23
4 244 296 105 58 57 190 2120 1090 105 203 n 22
5 207 265 110 58 56 185 1420 1740 90 150 56 21
6 192 247 120 58 56 180 1180 1300 82 106 52 21
7 200 231 120 58 55 170 1270 930 69 87 59 32
8 192 222 123 58 55 165 1430 723 69 n 51 33
9 162 268 120 58 5$ 160 1380 573 62 62 48 30
10 136 271 110 58 55 155 1530 467 63 52 50 28
11 278 214 100 58 55 150 1520 383 66 47 48 13
12 437 209 85 58 55 145 1110 313 69 44 40 25
13 380 250 76 58 S5 140 904 248 78 42 37 24
14 324 266 70 58 59 135 854 220 343 40 33 22
13 273 234 66 58 56 130 681 192 1650 43 32 22
16 233 207 64 58 70 125 568 169 952 43 29 27
17 256 196 61 58 90 120 492 145 562 60 29 31
18 265 175 6D 58 110 120 413 125 371 53 27 28
19 275 170 60 58 125 115 386 112 248 43 27 26
20 256 162 60 58 140 115 352 100 393 118 25 26
21 255 165 60 59 160 115 310 89 499 185 25 29
22 233 165 60 60 200 120 292 76 760 114 25 23
23 230 191 60 62 250 130 779 85 588 82 25 22
24 1010 174 60 62 265 150 861 198 763 67 26 22
23 2070 165 60 62 260 200 736 192 652 77 25 22
26 1650 150 60 62 250 411 622 181 467 69 25 24
27 1210 145 60 62 240 536 555 160 341 55 25 25
28 920 134 60 62 230 1050 57% 132 269 48 23 25
29 681 121 50 62 -—- 2300 508 118 353 42 27 27
30 546 115 60 60 - 3600 469 119 279 39 26 28
31 505 --- 60 60 - 2500 ——- 101 = 43 27 -
TOTAL 14320 6515 2499 1834 3229 13642 31477 11888 10528 2661 1123 761
MEAN 462 217 80.6 59.2 115 440 1049 383 351 85.8 36.2 25.4
MAX 2070 423 125 62 265 3000 2900 1740 1650 226 71 33
MIN 136 115 60 58 55 1% 292 76 62 39 23 21
CFSM 2.31 1.09 .40 .30 .58 2.20 5.25 1.92 1.76 .43 .18 .13
IN. 2.66 1.21 .46 .34 .60 2.54 5.83 2.21 1.96 49 .21 14
CAL YR 1980 TOTAL 88577  MEAN 242 MAX 2570 MIN 21  CPSM 1.21 IN 16.48
NTR YR 1981 TOTAL 100477  MEAN 275 MAX 3000 MIN 21  CFSM 1.38 IN 18.69
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STREAMS TRIBUTARY TO LAKE SUPERIOR

04031500 PRESQUE ISLE RIVER AT MARENISCO, MI

LOCATION.--Lat 46°22'20", long 89°41°'32", 1in SE 1/4 NW 1/4 seec.2l, T.46 N., R.43 W., Gogebic County, Hydrologic
Unit 04020101, on left bank 0.3 mi (0.5 km) upstream from highway bridge in Marenisco, and 1.5 mi (2.4 km
downstream from confluence of East and West Brenches.

DRAINAGE AREA.~--171 mil (443 km?).
PERIOD OF RECORD.--February 1945 to current year.

REVISEO RECORDS.~-WSP 1707: 1954. WSP 1911: Drainage area.
GAGR.--Water-stage recorder. Datum of gage 1s 1,489.30 ft (453.939 m) National Geodetic Vertical Datum of 1929
(levels by Michigan Department of Natural Resources). Prior to May 27, 1949, nonrecording gage at site 0.3

mi (0.5 km) downstream at different datum.

REMARKS . --Records good except those for winter period, which are fair. Occasional regulation for lake or pond level
control at several locations in the headwaters. Since 1959, occasional regulation by Presque Isle Flooding
Reservoir, usable capaecity, sbout 3.000 acre-ft (3.7 hm®), 2.5 mi (4.0 km) upstream. Several observations
of water temperature were made during the year.

AVERAGE DISCHARGE.--36 years, 177 ft¥/s (5.013 m®/e), 14.06 1n/yr (357 mm/yr).

EXTREMES FOR PERLOD OF RECORD.-~-Maximum discharge, 3,520 fti/e (99.7 ol /8) Apr. 25, 1960, gage height, 11.25 ft
(3.429 m); nminimum observed, 13 ft3/s (0.37 m®/s) Sept. 30, 1948, gage height, 2.25 ft (0.686 m), site and
datum then in use.

EXTREMES FOR CURRENT YEAR.--Maximum discherge, 965 ft®/e (27.3 m®/s) May 6, gage height, 7.15 ft (2.179 m);
minimum, 25 ft3/s (0.71 md/s) Sept. 24, 25; minimum gage height, 3.17 ft (0.966 m) Sept. 24.

DISCHARGE, IN CUBIC FEET PER SECOND, WATRR YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 174 228 119 100 105 140 828 327 154 L2 Y 61 38
2 166 212 120 100 100 125 799 324 144 361 84 36
3 185 199 115 100 98 120 767 306 136 294 81 38
& 168 192 110 100 96 110 768 454 128 281 81 31
5 158 179 110 100 95 105 716 172 122 254 74 30
6 148 172 110 100 94 105 668 945 113 224 70 34
7 146 164 111 100 94 100 629 832 110 197 131 37
8 131 165 120 100 94 96 639 673 108 176 124 42
9 124 176 120 100 94 94 646 541 101 159 99 41
10 126 175 120 100 94 90 628 448 76 146 84 35
11 131 151 120 100 94 86 614 390 61 135 76 33
12 146 160 120 100 94 82 588 348 70 126 67 33
13 145 168 120 100 94 80 540 314 79 117 62 33
14 141 176 115 100 94 78 515 284 240 113 62 30
15 134 le7 110 lo0 96 74 477 2687 463 116 61 29
16 135 160 110 100 100 72 411 246 519 114 59 32
17 152 158 110 100 110 70 366 232 470 114 56 a7
18 149 153 110 100 120 68 336 195 349 107 52 37
19 144 144 105 100 130 66 321 179 259 104 55 32
20 139 143 105 105 140 64 31 171 279 107 56 30
21 136 142 105 105 150 62 296 165 321 124 57 28
22 130 141 105 105 160 62 217 159 363 124 57 29
23 128 146 100 110 175 62 371 159 401 118 54 28
24 230 141 100 110 190 62 467 215 429 113 48 26
25 476 140 100 110 190 74 469 240 396 110 46 26
26 549 135 100 110 180 128 424 249 356 110 51 33
27 501 124 100 1t0 170 176 380 236 304 104 51 36
28 413 121 100 110 155 256 363 210 273 94 48 27
29 332 118 100 110 -——- 457 340 202 347 88 46 33
30 284 116 100 105 -—- 667 314 183 449 75 43 41
31 254 -—- 100 105 -—- 777 --- 167 -— 60 40 il
TOTAL 6375 4766 33%0 3195 3406 4608 15268 10433 7620 4809 2036 995
MRAN 206 159 109 103 122 149 509 337 254 155 65.7 33.2
MAX 549 228 120 110 190 777 828 945 519 Ah4 13 42
MIN 124 116 100 100 94 62 217 159 61 60 40 26
CFSM 1.21 .93 «64 + 60 .71 -87 2.98 1.97 1.49 .91 .38 .19
IN. 1.39 1.04 74 .70 74 1.00 3.32 2.27 1.66 1.05 hé .22
CAL YR 1980 TOTAL 60491 MEAN 165 MAX 818 MIN 42 CFSH .97 IN 13.16
WTR YR 1981 TOTAL 66901 MEAN 183 MAX 945 MIN 26 CFSM 1.07 IN 14.55



STREAMS TRIBUTARY TO LAKE SUPRRIOR
04037500 CISCO BRANCH ONTONAGON RIVER AT CISCO LAKE OUTLET, MI
LOCATION.--Lat 46°15'12", long 89°27'05", in NE 1/4 sec.32, T.45 N., R.41 W., Gogebic County, Hydrologic Unit
04020102, on left bank 80 ft (24 m) downstream from Cisco Lake Dam, 2.5 mi (4.0 km) upstream from Langford
Creek, 5.0 mi (8.0 km) upstream from U.S. Highway 2, and 13 mi (21 km) weset of Watersmeet.
DRAINAGE AREA.--50.7 mif (131.3 km?).
PERIOD OF RECORD.--October 1944 to curreant year.
REVISED RECORDS.--WSP 1911: Drainage area.

GAGE.--Water-stage recorder. Datum of gage ts 1,672.69 ft (509.836 m) National Geodetic Vertical Datum of
1929. Prior to Oct. 1, 1968, nonrecording gage at same site and at datum 4.00 ft (1.219 m) higher.

REMARKS .~-Records good except those below 1.0 ft¥/s (0.028 m®/s), which are fair. Flow completely regulated by
Cisco Lake, usable capacity, 15,600 acre-ft (19.2 ha’). BSeveral observations of water temperature were made
during the year.

AVERAGE DISCHARGE.--37 years, 46.9 ft3/a (1.328 m/e), 12.56 in/yr (319 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 288 ft3/e (8.16 w /e) May 1-4, 1951, gege height, 6.10 ft
(1.859 m), present datum; minimum daily, 0.09 ftr3/e (0.003 m’/e) June 4-23, 1977.

EXTREMES FOR CURRENT YEAR.--Maxinmum discharge, 219 ft¥/s (6.20 n®/e) June 17, gage height, S5.7% £t (1.740 m);
minimum dafly, 0.25 fed/e (0.007 m¥/s) Sept. l4.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG . SEP
1 16 96 29 29 29 89 91 1.3 134 54 .74 23
2 17 96 29 29 29 64 76 1.2 87 53 1.3 23
3 17 92 30 29 29 47 78 1.3 52 52 46 17
4 17 89 30 30 29 46 98 26 53 50 73 11
5 17 88 30 30 29 46 104 99 52 48 72 5.1
6 17 87 30 30 29 46 97 150 50 24 73 .55
7 17 85 30 30 29 45 100 154 51 3.6 121 .40
8 17 86 31 30 29 45 108 152 26 2.9 150 .40
9 65 81 31 30 29 44 106 151 5.8 2.6 145 +40
10 98 80 40 30 29 44 98 148 5.8 2.6 81 .40
11 94 79 47 30 30 44 98 120 5.8 1.4 28 .34
12 93 79 47 30 30 27 106 92 5.8 .70 28 1
13 91 78 46 30 29 17 101 58 6.9 .55 28 .31
14 89 78 46 30 29 17 101 29 21 .45 28 .25
15 86 76 45 31 29 17 54 29 117 +40 26 .31
16 85 74 45 38 30 17 2.9 29 213 .38 25 .31
17 85 72 45 46 30 18 1.9 28 213 .37 12 .28
18 81 72 45 46 31 18 1.4 27 206 .39 1.8 .31
19 80 70 45 46 32 19 1.4 26 203 .37 .91 .31
20 78 69 45 46 32 19 1.3 25 204 148 .88 .31
21 74 68 44 45 42 19 1.2 14 203 .43 .78 .31
22 74 68 44 45 52 19 1.0 6.2 204 .39 .84 .28
23 76 65 44 44 78 35 1.6 6.5 203 .51 .86 .31
24 74 65 44 44 96 47 1.8 8.4 202 16 17 .31
25 98 64 44 44 93 47 1.6 8.8 199 27 27 .31
26 109 63 43 35 92 63 1.6 20 198 26 26 .37
27 107 62 43 28 90 77 1.4 31 193 26 25 .34
28 104 46 43 28 90 78 1.4 63 186 25 25 .37
29 102 29 34 28 - 79 1.3 106 181 25 25 25
30 101 29 28 28 --- 89 1.3 103 108 25 24 75
31 97 --- 29 28 - 98 - 102 -— 11 25 -—
TOTAL 2176 2186 1206 1067 1225 1380  1439.1  1815.7  3589.1  480.52 1138.11 186.92
MEAN 70.2 72.9 38.9 34.4 43.8 44.5 48.0 58.6 120 15.5 36.7 6.23
MAX 109 96 47 46 96 98 108 154 213 54 150 75
MIN 16 29 28 28 29 17 1.0 1.2 5.8 .37 .74 .25

CAL YR 1980 TOTAL 14214.85
WTR YR 1981 TOTAL 17889.45

MEAN 38.8 MAX 166 MIN .15
MEAN 49.0 MAX 213 MIN .25
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LOCATION.--Lat 47°

03°13",

LAKE SUPERIOR

470313090541300 LAKE SUPERIOR SITE 1 NEAR SAND BAY, WI

long 90°54'13", Hydrologilc Unit 04020300, Apostle Islands National Lakeshore,

north of Bayfield County 3.8 ai (6.1 ka) northeast of Sand Island and 7.4 af (12 ka) anorth of Saad Bay.

PERIOD OF -RECORD.- July to September 1981.

WATER-QUALITY DATA, JULY TO SEPTEMBER 1981

SPE-
CIFLC
SAMP- CON-
. LING pUCT- PH TEMPER-
TIME DEPTH ANCE ATURE
DATE (PT)  (UMHOS) (UNITS) (DEG C)
JuL
22... 1055 [ 83 7.5 11.0
22... 1100 23 88 7.6 8.0
22... 1107 164 83 7.3 4.0
NAPH-
THa-
LENES,
POLY- CHLOR-
PCB, CHLOR. ALDRIN,  DANE, DDD, D
TOTAL TOTAL TOTAL TOTAL TOTAL TO
DATE (ue/L) (uG/L) (ug/L) (us/L) (UG/L) (v
JuL :
22... <.10 <.l0 <.01 <.10 <.01
22... <.10 <.10 <.01 <.10 <.01
22... <.10 <.10 <.01 <.10 <.01
HEPTA- METH-
HEPTA-  CHLOR 0X Y-
BNDRIN, CHLOR, EPOXIDE LINDANE CHLOR,
TOTAL TOTAL TOTAL TOTAL TOTAL
DATE (UG/L) (U6/L)  (UG/L) (UG/L) (UG/L)
JuL
22... <.01 <.01 <.01 <.01 <.0t
22... <.01 <.01 <.01 <.01 <401
22... <.01 <.01 <.01 <.01 <.01
PHOS-  CARBON, CARBON, CARBON, MERCURY
PHORUS, TNORG + ORGANIC  INOR- RECOV.
TOTAL  ORGANIC TOT. IN GANIC, FM BOT-
SAMP- IN BOT. TOT. IN BOTTOM TOT IN  TOM MaA-
LING MAT.  BOT MAT MAT.  BOT MAT  TERIAL
TIME DEPTH  (MG/KG (G/KG (G/KG (G/KG (UG/6
DATE (FT) AS P) as C) AS ©) As C) AS HG)
JuL
22... 1120 177 98 14 14 o4 . .00
DI~ ENDO~ HEPTA-  HEPTA-
DDE, DDT, ELDRIN, SULFAN, ENDRIN, CHLOR,  CHLOR
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL  EPOXIDE
IN BOT- 1IN BOT- 1IN BOT- 1IN BOT- 1IN BOT- 1IN BOT- TOT. IN
TOM MA- TOM MA- TOM MA- TOM MA- TOM MA- TOM MA-  BOTTOM
TERIAL  TERIAL TERIAL TERIAL TERIAL  TERIAL MATL.
DATE  (UG/KG) (UG/KG) (UG/RKGY (UG/KG) (UG/KG) (UG/KG) (UG/KG)
JuL
22... <.1 <.l <. <.l <.l <.l <a

PHOS-
PHORUS,
TOTAL
(MG/L
AS P)

<.010
<.010

)
T0
v

DE,
TAL
G/L)

<.01
<.01
<.01

MIREX,
TOTAL
(uG/L)

<.01
<.01
<.01

BC3,
TOTAL
1IN BOT-
TOM MA-
TERIAL
(UG/RG)

<1

LINDANE
TOTAL
IN BOT~
TOM MA-
TERIAL
(UG/KG)

<.l

MERCURY
CARBON,  TOTAL
ORGANIC  RECOV~
TOTAL ERABLE
(MG/L (UG/L
as ©) AS HG)
1.8 <.l
5.3 <.1
1.4 <.l
DI~ ENDO~
DT, ELDRIN SULFAN,
TAL TOTAL TOTAL
c/L) (ue/L) (uG/L)
<.01 <.01 <.01
<.01 <.01 <.01
<.01 <.01 <.01
PER- TOX-
THANE  APHENE,
TOTAL TOTAL
(UG/L) (u6/L)
<.01 <.10
<.01 <.10
<.01 <.10
CHLOR-
PCN,  ALDRIN,  DANE,
TOTAL TOTAL TOTAL
IN BOT- XN BOT- IN BOT-
TOM MA- TOM MA- TOM MA-
TRRIAL  TERIAL  TERIAL
(UG/KG) (UG/KG) (UG/KG)
<1.0 <.l <1.0
METH-
OXY- MIREX, PER-
CHLOR, TOTAL  THANE
T0T. IN 1IN BOT- 1IN
BOTTOM TOM MA- BOTTOM
MATL.  TERIAL MATERIL
(UG/KG) (UG/KG) (UG/KG)
<.l <.1 <.10

pDD,
TOTAL
1N BOT-
TOM MA-
TERIAL
(UG/XG)

<.l

TOXA-

PHENE,
TOTAL

IN BOT-
TOM MA-
TERIAL
(UG/KG)

£1.0



LAKE SUPERIOR

465605090401700 LAKE SUPERIOR SITE 2 NEAR RED CLIFF, WI

LOCATION.~-Lat 46°56'05", long 90°40'17", Hydrologic Unit 04020300, Apostle Islands National Lakashore, 7.9

@i (13 km) northeast of Red CLiff asbout 1 mi (1.6 km) east, 1 mi south, and 1 @i west of Oak, Manitou,
and Stockton Islands respectively.
PERIOD OF RECORD.-~July to September 1981.
WATER-QUALITY DATA, JULY TO SEPTEMBER 1981
SPE- MERCURY
CIFIC PHOS- CARBON, TOTAL
SAWP- CON- PHORUS, ORGANIC RECOV-~
LING puCT- PH TEMPER- TOTAL TOTAL ERABLE
TIME DEPTH ANCE ATURE (MG /L (MG /L (UG/L
DATE (FT) (UMHOS) (UNITS) (DEG C) AS P) AS C) AS HG)
JuL
21... 1000 [} 83 7.5 16.5 <.010 1.9 .1
21... 1035 43 82 7.6 13.0 <.010 1.1 <.l
21... 1045 197 73 7.4 4.5 <.010 1.5 <.l
NAPH-
THA-
LENES,
POLY~ CHLOR- DI~ ENDO-
PCB, CHLOR. ALDRIN, DANE, oDD, DDE, DDT, ELDRIN SULFAN,
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
DATE (UG/L) (uG/L) (UG/L) (UG/L) (UG/L) (UG/L) (Ue/L) (uG/L) (uG/L)
JUL
21... <.10 <.10 <.01 <.10 <.01 <.01 <.01 <.01 <.01
21... <.10 <.10 <.01 <.10 <.01 <.01 <.01 <.01 <.01
21. .0 <.10 <.10 <.01 <.10 .01 <.01 <.01 <.01 <.01
HEPTA- METH-
HEPTA- CHLOR 0XY- PER- TOX-
ENDRIN, CHLOR, EPOXIDE LINDANE CHLOR, MIREX, THANE APHENE,
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
DATE (ue/L) (UG /L) (UG/L) (UG/L) (UG/L)  (UG/L) (uG/L)  (ue/L)
JUL
21... <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.10
21. .. <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.10
21l... <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.10
PROS- CARBON, CARBON, CARBON, MERCURY CHLOR-
PHORUS, INORG + ORGANIC INOR- RECOV. PCB, PCN, ALDRIN, DANE, DD,
TOTAL ORGANIC TOT. IN GARIC, FM BOT- TOTAL TOTAL TOTAL TOTAL TOTAL
SAMP -~ IN BOT. TOT. IN BOTTOM TOT IN TOM MA- 1IN BOT- IN BOT- IN BOT- 1IN BOT- 1IN BOT-
L IKG MAT. BOT MAT MAT. BOT MAT TERIAL TOM MA- TOM MA- TOM MA- TOM MA- TOM MA-
TIME DEPTH (MG /KRG (G/Ke (G/KG (G/%G (ug/c TERIAL TERIAL TERIAL TERIAL TERIAL
DATE (FT) AS P) AS C) AS C) AS C) AS HG) (UG/KG) (UG/KG) (UG/RG) (UG/KG) (UG/KG)
JuL
21... 1040 213 53 2.0 1.8 .2 .00 <1 <1.0 <.l 1.0 <.1
DI~ ENDO- HEPTA- HEPTA- METH- TOXA-
DDE, DDT, ELDRIN, SULFAN, ENDRIN, CHLOR, CHLOR LINDANE OXY- MIREX, PER- PHENE,
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL EPOXIDE TOTAL CHLOR, TOTAL THANE TOTAL
IN BOT- 1IN BOT- IN BOT- IN BOT- IN BOT- IN BOT~ TOT. IN 1IN BOT- TOT. IN 1IN BOT- 1IN IN BOT-
TOM MA- TOM MA- TOM MA- TOM MA- TOM MA- TOM MA~ BOTTOM TOM MA- BOTTOM TOM MA- BOTTOM TOM MA-
TERIAL TERIAL TERIAL TERIAL TERIAL TERIAL MATL. TERIAL MATL. TERIAL MATERIL TERIAL
DATE (UG/KRG) (UG/KG) (UG/RKG) (UG/RG) (UG/KG) (UG/RG) (UG/KG) (UG/RG) (UG/KG) (UG/RG) (UG/KG) (UG/KG)
JUL
21... <.1 <.1 <.l <.1 <.l <.1 <.l <.l <.l <.1 <.10 <1.0

~\
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LAKE SUPERIOR

464948090432800 LAKE SUPERIOR SITE 3 NEAR BAYFIELD,

WI

LOCATION.--Lat 46°49'48", long 90°43'28", Hydrologic Unit 04020300, Apostle Islends National Lakeshore, 4.4
mi (7.1 km) northeast of Bayfield about midway between Madeline and Basswood Islends.

PERIOD OF RECORD.--July to September 1981.

WATER-QUALITY DATA, JULY T0O SEPTEMBER 1981
SPE- MERCURY
CIFIC PHOS-  CARBON, TOTAL
SAMP- CON- PHORUS, ORGANIC  RECOV-
L ING DUCT- Pl TEMPER-  TOTAL TOTAL ERABLE
TIME DEPTH ANCE ATURE (MG /L (MG /L (ve/L
DATE (FT) (UMHOS) (UNITS) (DEG C) AS P) AS C) AS HG)
JUL
21... 1300 o 83 7.5 18.5 <.010 2.1 .1
21... 1305 33 72 7.5 17.0 <.010 1.9 -~
21... 1310 154 85 7.3 4.5 .020 1.6 <a
N AP H-
THA-
LENES,
POLY~ CHLOR- D1- ENDO~
PCB, CHLOR. ALDRIN, DANE, DoD, DDE, DDT, ELDRIN SULFAN,
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
DATE (uG/L) (ue/L) (06/L) (UG/L) (ue/L) (ue/L) (uG/L) (UG/L) (UG/L)
JuL
21... <.10 <.10 <.01 <.10 <.01 <.01 <.01 <.01 <.01
21... <.10 <10 <.01 <.10 <.01 <.01 <.o01 <.01 <.01
21, .. <.10 <.10 <.01 <.10 <.01 <.01 <.01 <.01 <.01
HEPTA- METH-
HEPTA-  CHLOR 0X Y- PER- TOX-
ENDRIN, CHLOR, EPOXIDE LINDANE  CHLOR, MIREX, THANE  APHENE,
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL  TOTAL TOTAL
DATE (ue/L) (uG/L) (UG/L) (U6/L)  (ue/L)  (Ue/L)  (UG/L) (UG/L)
JuL
21... <.0l <.01 <.01 <.01 <.01 <.01 <.D1 <.10
21... <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.10
21... <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.10
PHOS-  CARBON, CARBON, CARBON, MERCURY CHLOR-
PHORUS, INORG + ORGANIC  INOR- RECOV. PCB, PCN, ALDRIN, DANE,
TOTAL  ORGANIC TOT. IN GANIC, FM BOT- TOTAL TOTAL TOTAL TOTAL
SAMP-  IN BOT. TOT. IN BOTTOM TOT IN TOM MA- 1IN BOT- 1IN BOT~ 1IN BOT- IN BDT-
LING MAT.  BOT MAT MAT. BOT MAT TERIAL TOM MA- TOM MA- TOM MA- TOM MA-
TIME DEPTH  (MG/RG (G/RG (G/xRG (G/RG (uG/6 TERIAL  TERIAL TERIAL  TERIAL
DATE (FT) AS P) AS C) AS ©) AS ©C) AS HG) (UG/RG) (UG/KG) (UG/KG) (UG/KG)
JuL
21... 1325 172 160 4.1 4.0 .1 .00 <1 <1.0 <.1 <1.0
DI- ENDO~ HEPTA-  HEPTA- METH-
DDE, DDT, ELDRIN, SULFAN, ENDRIN, CHLOR, CHLOR  LINDANE  OXY- MIREX, PER-
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL  EPOXIDE  TOTAL CHLOR, TOTAL  THANE
IN BOT- 1IN BOT- IN BOT- IN BOT- 1IN BOT- IN BOT- TOT. IN 1IN BOT- TOT. IN 1IN BOT~ 1IN
TOM MA- TOM MA- TOM MA- TOM MA- TOM MA- TOM MA-  BOTTOM TOM MA-  BOTTOM TOM MA- BOTTOM
TERIAL  TERIAL TERIAL TERIAL TERIAL  TERIAL MATL.  TERIAL MATL. TERIAL MATERIL
DATE  (UG/RG) (UG/KG) (UG/RG) (UG/RG) (UG/KG) (UG/RG) (UG/RG) (UG/KG) (UG/KG) (UG/KG) (UG/KG)
JuL
21... 2.0 <.1 <l <.t <.l <.l <.1 <l <.1 <.1 <10

DDD,
TOTAL
IN BOT-
TOM MA-
TERIAL
(UG/KG)

<.1

TOXA~
PHENE,
TOTAL
IN BDT-
TOM MA-
TBRIAL
(UG/KG)

<1.0



LAKE SUPERIOR
465158090453900 LAKE SUPERIOR SITE 4 NEAR RED CLIFF, WI
LOCATION.--Lat 46°51'S58", loug 90°45'39", Hydrologic Unit 04020300, Apostle Islands National Lakeshore, 1.5
mi (2.4 ka) northeast of Red Cliff, 1 mi (1.6 km) south of Red Cliff Bay, and about midway between Basswood
Island and mainland Bayfield county.

PERIOD OF RECORD.--July to September 1981.

WATER-QUALITY DATA, JULY TO SEPTEMBER 1981

$PE~ MERCURY
CIFIC PHOS-  CARBON, TOTAL
SAMP- CON- PHORUS, ORGANIC  RECOV-
LING DUCT~ PR TEMPER-  TOTAL TOTAL ERABLE
TIME DEPTH ANCE ATURE (MG /L (MG/L (UG /L
DATE (FT)  (UMHOS) (UNITS) (DEG C) AS P) AS ©) AS HG)
1450 0 83 7.6 19.5 .010 2.2 .1
1500 0 83 7.6 19.5 <.010 2.5 <.1
1506 33 83 7.4 19.0 <.010 2.0 <.1
1515 33 83 7.4 19.0 <.010 2.1 <.1
1520 72 83 7.4 6.0 <.010 1.9 <.1
1528 72 83 7.4 6.0 .010 1.6 <.1
NAPH-
THA-
LENES,
POLY~ CHLOR- DI~ ENDO-
pCB, CHLOR. ALDRIN, DANE, DDD, DDE, bp1, ELDRIN SULFAN,

TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
DATE (uG/L) (ue/L) (UG/L) (UG/L) (ue/L) (uG/L) (uG/L) (ue/L) UG/ L)

JUL
21... <.10 <.10 <.01 <.10 <.01 <.01 <.01 <.01 <.01
21... <.10 <.10 <.01 <.10 <01 <.01 <.01 <.01 <.01
21... <.10 <.10 <.01 <.10 <.01 <.01 <.01 <.01 .01
21... <.10 <.10 <.01 <.10 <.01 <.01 <.01 <.01 <.01
<.10 <.l0 <.01 <.10 <.01 <.01 <.01 <.01 <.01
21... <.10 .10 <.01 .10 .01 .01 <.01 <.01 .01
HEPTA~ METH~

REPTA- CHLOR [+2.9 &4 PER- TOX~

ENDRIN, CHLOR, EPOXIDE LINDANE CHLOR, MIREX, THANE APHENE,

TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL

DATE (ue/L) (UuG/L) (ue/L) (ue/L) (uG/L) (UG/L) (uG/L) (uG/L)

.01 <.01 <.01 <.01 <.01 .01 <.01 <.10
<.01 <.01 <.01 <.01 <.01 <.01 <.01 <.10
£.01 <.01 .01 <.01 .01 <.01 .01 <.10
<.01 £.01 .01 <.01 <.01 <.01 <.01 <.10
<.01 <.01 .01 <.01 <.01 <.01 <.01 <.10
<.01 .01 <.01 <.01 <.01 .01 .01 .10
PHOS~ CARBON, CARBON, CARBON, MERCURY CHLOR~
PHORUS, INORG + ORGANIC INOR- RECOV. PCB, PCN, ALDRIN, DARE, DDD,

TOTAL  ORGANIC TOT. IN GANIC, FM BOT- TOTAL TOTAL TOTAL TOTAL TOTAL
SAMP-  IN BOT. TOT. IN BOTTOM TOT IN TOM MA- IN BOT- 1IN BOT- 1IN BOT- 1IN BOT- IN BOT-

LING MAT.  BOT MAT MAT.  BOT MAT  TERIAL TOM MA- TOM MA- TOM MA~ TOM MA~ TOM MA-

TIME DEPTH  (MG/KG (G/XG (6/X6 (G/xG (u¢/c TERIAL  TERIAL TERIAL TERIAL  TERIAL

DATE (FT) AS P) AS ©) AS ©) AS ©) AS HG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG)
JuL

21... 1530 85.0 58 4.3 4.2 .1 .00 <1 <1.0 <. <1.0 <.1

21... 1535 85.0 43 4.0 3.8 .2 .00 <1 <1.0 <.1 <1.0 <.l

DI~ ENDO- HEPTA- HEPTA- METH- TOXA-

DDE, DDT, ELDRIN, SULPAN, ENDRIN, CHLOE, CHLOR LINDANE  OXY- MIREX, PER- PHENE,

TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL  EPOXIDE  TOTAL CHLOR, TOTAL  THANE TOTAL

IN BOT- IN BOT- IN BOT- IN BOT- IN BOT- 1IN BOT- TOT. IN IN BOT- TOT. IN 1IN BOT~ IN IN BOT-

TOM MA- TOM MA- TOM MA- TOM MA- TOM MA- TOM MA-  BOTTOM <TOM MA-  BOTTOM $OM MA~ BOTTOM  TOM MA-
TERIAL  TERIAL  TERIAL  TERIAL TERIAL  TERIAL MATL.  TERIAL MATL. TERIAL MATERIL  TERIAL
DATE  (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG)

JUL
21... <.1 .3 <.1 <.1 <.l <.1 <.l <.1 <.1 <.l <.10 1.0
21... .1 <.1 <.1 <.l .1 <.1 <.l <.1 <. <.l .10 <1.0
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04061000 BRULE RIVER NEAR FLORENCE, WI
LOCATION.--=Lat 45°57'31L", long 88°15'57",
County, Hydrologic Unit 04030106,
upstream from Paint River,

with Michigamme River.

in SE 1/4 SE 1/4 sec.ll, T.41 N., R.32 W., Michigan Meridian,
on left bank 40 ft (12 m) upstream from highway bridge,
2.5 mi (4.0 km) north of Florence,

Iron
1.0 mi (1.6 km)
and 5.0 mi (8.0 km) upstream from confluence

DRAINAGE AREA.--389 mif (1,008 km?).

PERIOD OF RECORD.--January 1914 to February 1916, Jumne 1944 to current year.

REVISED RECORDS.--WSP 1387: 1914-16. WSP 1911: Drainage area.
GAGE.--Water-stage recorder. Datum of gage is 1,200.55 ft (365.928 m) National Geodetic Vertical Datum of 1929

(levels by Owen Ayres Associates). Prior to Aug. 29, 1944, nonrecording gage at bridge 40 ft (12 m) downstream
at same datum.

REMARKS . --Records good except those for the winter period,

which are fair. Discharge includes some mine pumpage
prior to August, 1977.

Several observations of water temperature were made during the year.

AVERAGE DISCHARGE.--38 years (water years 1915, 1945-81), 359 ft3/s (10.17 m®/s), 12.53 in/yr (318 am/yr).
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,700 ft®/s (133 w’/s) July 2, 1953,
(2.003 m); maximum gage height, 8.27 ft (2.521 m) Dec. 26, 1969, backwater from ice;
ft3/s (3.34 w3/s) Dec. 2, 1963 (discharge measurement); minimum gage height, 1.79 ft

6.57 ft
118
1964 .

gage height,
minimum discharge,
(0.546 m) July 24,

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,090 ft3/s (59.2 m’/s) June 16, gage height, &4.44 fr (1.353 m);
maximum gage height, 6.59 ft (2.009 m) Dec. 4, backwater from ice; minimum discharge, 245 ft3/s (6.94 w'/s)

Feb. 11-13; minimum gage height, 2.09 ft (0.637 m) Sept. 15, 16, 20, 21, 22, 23, 24.
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 439 342 310 280 260 340 839 543 359 797 306 305
2 420 333 300 280 255 310 752 545 382 630 337 291
3 445 326 270 275 255 300 694 537 492 536 326 281
4 450 326 280 270 255 300 1010 775 460 493 387 275
5 418 319 300 270 255 300 1370 1100 423 468 367 276
6 391 315 320 270 255 300 1320 1330 400 435 341 276
7 373 314 350 270 255 300 1000 1230 373 410 428 317
8 357 315 350 270 250 300 841 926 365 387 437 382
9 344 343 320 270 250 300 747 745 358 416 423 339
10 340 358 300 270 250 305 669 653 346 470 427 305
11 330 326 270 270 245 305 647 586 342 437 381 290
12 329 328 290 270 245 310 607 539 343 402 347 276
13 324 355 300 265 245 310 564 501 338 389 330 272
14 317 372 300 265 250 310 553 472 1100 372 338 261
15 313 356 290 265 255 310 525 453 1800 363 322 253
16 311 339 290 265 265 305 500 445 2030 361 323 254
17 323 331 290 265 290 300 474 423 1620 361 308 260
18 337 332 290 265 320 290 453 403 1080 436 289 263
19 329 310 290 265 340 280 433 392 784 432 282 261
20 321 319 290 265 350 270 418 383 670 408 278 255
21 314 324 290 260 360 275 397 377 720 539 281 253
22 308 314 290 260 420 275 385 364 776 482 271 253
23 305 312 290 260 480 291 611 356 825 404 268 253
24 330 315 290 270 500 301 967 380 771 376 267 253
25 477 302 290 270 470 315 240 414 699 371 280 257
26 500 350 290 270 430 346 773 420 600 374 304 264
27 441 340 285 270 410 358 656 422 532 356 289 267
28 397 350 285 265 380 419 591 390 493 335 274 269
29 7 320 285 260 ——— 574 548 385 883 325 297 281
30 351 300 285 260 -— 759 515 388 1000 3le 339 292
31 346 - 285 260 i 874 - 376 —-— 306 334 -
TOTAL 11351 9886 9165 8290 8795 10832 20799 17253 21364 13189 10181 8334
MEAN 366 330 296 267 314 349 693 557 712 425 328 278
MAX 500 372 350 280 500 874 1370 1330 2030 797 437 382
MIN 305 300 270 260 245 270 385 356 338 306 267 253
CFsu .94 «85 .76 <69 .81 .90 1.78 1.43 1.83 1.09 <84 72
IN. 1.09 .95 .88 .79 .84 1.04 1.99 1.65 2.04 1.26 .97 .80

CAL YR 1980 TOTAL 129364 MEAN 353 MAX 1370 MIN 206 CFSM .91 IN 12.37

WIR YR 1981 TOTAL 149439 MEAN 409 MAX 2030 MIN 245 CFSM 1.05 IN 14.29



STREAMS TRIBUTARY TO LAKE MICHIGAN
04063000 MENOMINEE RIVER NEAR FLORENCE, WI

LOCATION.--Lat 45°57'04", long 88°11'13", in NE 1/4 sec.l6, T.41 N., R.31 W., Michigan Meridian, Iron County,
Hydrologic Unit 04030108, on left bank 0.5 mi (0.8 km) downstream from confluence of Brule and Michigamme
Rivers, 3.5 mi (5.6 km) northeast of Florence, and at mile 117 (188 km).

DRAINAGE AREA.--1,780 ui¢ (4,610 km¢).

PERIOD OF RECORD.--January 1914 to current year. Published as “"at Twin Falls near Iron Mountain, MI" 1914-57.
Records published for both sites July 1950 to September 1957.

REVISED RECORDS.--WSP 1707: 1953(M). WSP 1911: Drainage area of former site.

GAGE.~-Water-stage recorder. Datum of gage is 1,119.23 ft (341.141 m) National Geodetic Vertical Datum of 1929
(levels by Owen Ayres Associates). Prior to July 1950, headwater and tailwater gages and generation data
entered hourly in daily log sheets by company employees at the Twin Falls Powerplant of Wisconsin Electric
Power Co., 10.4 mi (16.7 km) downstream.

REMARKS.~-Racords excellent. Prior to July 1950, discharge determined from powerplant records computed on basis
of load-discharge rating of hydroelectric units and rating for tailwater gage during periods of spill. Rating
developed by Geological Survey. Flow regulated by powerplants, Michigamme Reservoir, capacity, 119,950
acre-ft (148 hmd), and Peavy Pond, capacity, 33,860 acre-ft (41.7 km®), on Michigamme River, and by many
smaller reservoirs above station. Several observations of water temperature were made during the year.

AVERAGE DISCHARGE.--67 years, 1,804 ft?/s (51.09 m®/s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 19,500 ft?/s (552 w»'/s) Apr. 26, 1960, gage height, 14.15 ft
(4.313 m); minimum, 38 fe?/s (1.08 w®/s) Aug. 21, 1962, Sept. 26, 1975; minimum gage height, 1.18 ft (0.360
m) Aug. 21, 1962, Nov. &, 1965; minimum daily discharge, 57 ft?/s (L.61 m»'/s) Sept. 26, 1975.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 12,600 ft*/s (357 m?/s) June 15, gage height, 10.89 ft (3.319 m);

gintmugi 220 fri/s (6.23 m*/s) Sept. 17, gage height, 1.87 ft (0.570 m); minimum daily, 668 ft/s (18.9 m'/s)

ept. .

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES

DAY 0CT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 2920 1660 1660 1610 1910 2090 1980 2550 1890 3770 1740 964
2 3010 1630 1900 1680 1980 1970 2540 2480 1900 3610 1770 1650
3 3120 1870 1420 1720 2100 2250 3470 2810 2350 2560 1810 1640
4 3080 1420 1490 1970 1880 2060 4570 4060 2550 2360 2120 1430
5 3000 1570 1700 1730 1910 2290 6000 5990 2300 1800 2120 1210
6 2570 1460 1500 1680 2140 2350 5730 8120 2310 2020 2050 1250
7 1710 1620 1380 1760 1840 1880 4610 8820 2030 2110 1990 984
8 1510 1410 1700 1720 1870 2090 3720 8420 2270 1960 2450 2030
9 1630 1060 1800 1720 2030 1970 2770 6620 2520 1910 2430 1420
10 1510 1590 1810 1930 1890 1800 2790 4440 2030 1620 3210 1120
11 1590 1610 1920 2090 2060 1930 2950 2760 1930 1460 2750 1320
12 1700 2080 1890 1910 2020 1940 2620 2900 2110 1530 2390 677
13 1770 2470 1810 1940 2020 1910 2580 2880 1960 1760 2670 920
14 1590 2400 1600 1710 1980 1860 2640 2950 3790 1560 2560 1260
15 1620 2220 1780 2110 1940 1780 2680 2860 9840 1690 1900 1230
16 2050 2020 1910 2050 1910 1960 2820 2480 10300 1730 2120 1340
17 1890 2470 2010 1680 2070 1890 2820 2230 7720 1280 2110 1180
18 1660 2380 1910 1680 1810 1680 2580 1820 4730 1200 1850 1260
19 1720 2410 2090 1840 1800 1450 1950 1630 3410 1150 1770 808
20 1790 1930 1140 1780 2000 1390 2050 1530 3030 1530 1850 925
21 1470 1590 1440 1900 1850 720 . 2230 1520 3140 1850 1570 1440
22 1830 1340 1710 1970 1630 815 2350 1510 3500 2160 1230 1050
23 1620 1330 1780 1980 1730 1240 2880 1470 4690 1750 925 1330
24 1460 1440 1860 1760 1750 907 4880 1750 4910 2070 1590 1490
25 1870 1760 1500 1950 2050 912 5360 1740 4550 1610 1420 1160
26 1820 1820 1610 1840 1910 844 4970 1850 4270 2000 1380 769
27 2380 1530 1420 2020 2100 671 4770 1650 3670 1970 1490 668
28 2840 15%0 1330 1910 2230 1000 4580 1860 3420 2100 1420 1210
29 3090 1570 1700 1920 —-—— 962 4220 2090 3540 1850 1540 1200
30 2880 1420 1810 2080 ——— 1330 3470 2100 4230 1940 1150 1230
k3% 2520 — 1520 2040 — 1700 -—— 2040 ——— 1690 1640 —
TOTAL 65220 52670 52100 57680 54410 49641 103580 97930 110890 59600 59015 36165
MEAN 2104 1756 1681 1861 1943 1601 3453 3159 3696 1923 1904 1206
MAX 3120 2470 2090 2110 2230 2350 6000 8820 10300 3770 3210 2030
MIN 1460 1060 1140 1610 1630 671 1950 1470 1890 1150 925 668

CAL YR 1980 TOTAL 653517 MEAN 1786 MAX 5740 MIN 561
WIR YR 1981 TOTAL 798901 MRAN 2189 MAX 10300 MIN 668



STREAMS TRIBUTARY TO LAKE MICHIGAW
040563700 POPPLE RIVER NEAR FENCE, WI
(HYDROLOGIC BENCHMARK STATION)

LOCATION.--Lat 45°45'49", long 88°27'47", in NW 1/4 sec.23, T.38 NW., R.16 B., Florence County, Hydrologic Unit
04030108, on left bank 20 ft (6 u) upstrean from bridge on U. S. Forest Service Road 2159, 1.8 =i (2.9 km)
downstrean from Mud Creek, 2.6 mi (4.2 km) northwest of Fence, and 11.5 ni (18.5 kn) upstreanm from mouth.

DRAINAGE AREA.--139 ai? (360 km?).

. WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--October 1963 to current year.

REVISED RECORDS.-~WRD WI-76-1: 1972(M). WDR W1-80-1: Drainage area.

GAGE.--Water-stage recorder. Datum of gage s 1,406.16 ft (428.598 m) WNatlional Geodetic Vertical Datuam of
1929. ©Prior to June 18, 1964, nonrecording gage at same site and datum.
REKARKS.--Records good which sre fair.

except those for winter period,

AVERAGE DISCHARGE.~~18 years, 125 ft3/s (3.54 n3/s) 12.21 fn/yr (310 mm/yr).
EXTREMES FOR PERIOD OF
(1.378 m); wminimum,
storage from heaver

RECORD,. ~-Maximun
5.9 ft3/s (0.1567
dam.

discharpe, 1,540 ft3/s (46.4 n3/s) Apr. 25, 1979, gage height, 4.52 ft
wd/s) Oct. 28, 1976, gage height, 0.75 ft (0.229 m), result of temporary

BXTREMES FOR CURRENT YEAR.--Peak discharges above base of 300 ft3/s (8.5 nd/s) and maximum (*):

DATE TIME DISCHARGE GAGE HEIGHT DATRE TIME DISCHAEGE GAGE HEIGHT
(£e3/8) (nd/e) (fe) (m) (fe3/8) (n¥/e) (£e) (»)
Apr. 6 1200 585 16.6 3.D07 0.936 June 16 1100 *906 25.7 *3.61 1.100
May 6 1900 464 13.1 2,82 0.860

ninfmun daily discharge, 27 ft3/s (0.765 m3/s) Jan. 11-12, Feb. 11-12, occurred during a period of
ice effect. .

REVISIONS.--The maximum discharge for the 1965 water year has been revised to 1,340 ft3/s (37.9 n’/s) May 10, 1965,
gage height, 4.17 fr (1.271 m), superseding the figure published fn WSP 1911 and the report for 1965.

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).

(Stage-discharge relation affected by ice Dec. 3 to Mar. 1l.)

1.1 23 1.9 145

1.2 30 2.4 295

1.3 39 3.0 550

1.5 65 3.8 1,040

DISCHARGE, IN CUBIC FPEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 321 128 75 50 35 80 316 268 112 275 49 66
2 280 123 70 49 34 78 331 257 103 256 52 58
3 258 120 63 40 32 76 339 277 118 225 55 52
4 226 120 62 39 30 72 492 341 129 192 60 48
5 198 116 62 38 N 68 551 438 117 166 58 47
6 173 112 64 3s 31 67 579 459 98 141 56 46
7 157 110 56 32 31 62 561 458 86 123 67 56
8 145 109 66 30 30 62 552 429 82 108 74 83
9 140 1156 64 28 29 62 521 390 77 120 74 90
10 128 121 62 28 28 52 476 353 74 127 71 80
11 122 122 60 27 27 62 430 34 71 115 69 67
12 129 133 58 27 27 67 k1-1.} 272 69 108 67 57
13 128 128 56 29 29 68 340 233 67 103 60 50
14 115 138 54 30 32 65 330 201 406 94 56 46
15 113 138 52 32 40 74 314 177 716 88 55 46
16 108 129 52 33 50 72 289 159 896 85 53 43
17 111 121 50 35 b4 71 277 148 866 84 49 43
18 110 119 50 39 70 67 257 135 8ol 82 45 44
19 108 169 48 42 80 66 236 124 741 78 43 43
20 105 183 46 40 88 63 219 116 654 81 42 40
21 106 105 46 41 9% 62 201 108 567 112 40 39
22 101 141 &4 43 96 69 186 101 502 107 40 41
23 97 99 S4 42 100 107 273 9% 422 91 39 45
24 106 98 54 42 100 112 336 98 364 80 40 46
25 158 97 52 44 9% 109 350 109 307 73 37 44
26 185 92 S2 45 90 105 350 113 257 68 39 45
27 186 86 52 42 84 112 338 120 211 52 42 46
28 175 81 54 40 82 139 317 121 176 59 45 44
29 161 79 54 38 —_— 202 301 119 244 59 57 45
30 143 79 52 36 -— 269 276 117 273 57 78 50
31 134 -— 52 k13 —-— 295 - 110 —-— s1 74 -
TOTAL 4727 3512 1746 1152 1560 2945 10718 6771 9606 3470 1686 1550
MEAN 152 117 56.3 37.2 55.7 95.0 357 218 320 112 54.4 51.7
MAX 321 183 75 50 100 295 579 4359 896 275 78 90
MIN 97 79 LT 27 27 652 1856 96 67 51 37 39
CFSN 1.09 .84 .41 .27 <40 .68 2.57 1.57 2.3 .81 .39 37
IR. 1.27 .94 47 .31 <42 .79 2.87 1.81 2,57 .93 <45 okl

CAL YR 1980 TOTAL 48435 NEAN 132 MAX S350 MIN 32 CFSK .95 IN 12.96

WIR YR 1981 TOTAL 49443 MEAN 135 MAX 895 NIN 27 CFSM .97 IN 13.23



STREAMS TRIBUTARY TO LARE MICHIGAH

04063700 POPPLE RIVER NEAR PENCE, WI-~CONTINUED
(RYDROLOGIC BEZNCN-NARK STATION)

WATER-QUALITY RECORDS
PERIOD OF RECORD.--June 1964 to current year.

PERIOD OF DAILY RECORD.-~
WATER TEMPRRATURES: June 1964 to current year.

INSTRUMENTATION. ~-~Tempecature recorder since June 1, 1964,
RENARKS .~-Temperature recorder inoperative part of yenr.

EXTREMES POR PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: Maximum, 29.0°C July 1, 2, 1970; minimum, 0.0°C on mnny days dnring winter periods.

RXTREMES FOR CURRENT YEBAR.-~
WATER TEMPERATURES: Maximum observed, 26.0°C July 12, 13; minimum observed, 0.D0°C on many days during wimter period.

WATER-QUALITY DATA, WATER YEAR OCTOSER 1980 TO SEPTEMBER 1981

sPE- OXYGEN,  COLI~ STREP-
SPE~ CIrIC 018~ TORM, TOCOCCI
STREAM- CIFIC CON SOLVED PECAL,  PECAL,
PLOW, CON~ puUcCT- TUR~ OXYGEN, (PER~ 0.7 KFP AGAR
INSTAN- pucT- ANCE PR TEMPER~- BID- DIS~ CENT UM=Mr (corLS.
TIME TANEOUS ANCE LAB ATURE 1Ty SOLVED SATUR~ (COLS./ PER
DATE {CFS) (UMHOS) (UMNOS) (UNITS) (DRG C) (NTU) (Nc/L) ATION) 100 ML) 100 ML)
0CT , 1980
21.., 1130 106 170 140 7.9 5.0 - 11.7 93 K4 33
NOV
20... 1013 143 150 132 8.0 .0 -- 13.2 % 23 R10
DEC
10... 0900 7 165 171 7.5 .0 1.1 12.1 86 26 [ 3]
JAN , 1981
08... n800 33 220 226 7.8 .0 -- 11.0 78 K14 550
rEB
04, .. 0930 39 240 232 7.0 .0 .- 11.6 82 K18 K2
MAR
18... 0930 77 190 187 7.6 .0 - 12.8 91 [ 3] <1
APR
09... n830 523 <50 56 6.9 2.0 - 11.6 87 K2 «Q
MAY
13... n930 239 80 91 7.8 9.5 - 9.8 .89 < 14
JuR
19... 1100 730 60 64 1.5 18:0 -—- 6.9 75 32 150
JuL
17... n84s 82 175 150 7.9 19.0 -- [ 94 130 320
AUG
21... 1200 40 200 206 8.2 20.0 -~ .- -- 100 200
SEP
17... 0845 a2 200 206 8.0 11.0 - -- -- 35 0
NARD~ "
KESS MAGNE~ S0DIUN POTAS- ALRA- CRLO-
RARD-  NONGAR- CALCIUM SIUM, SODIUM, AD~ SIUM, LEINITY SULFATE  RIDE,
NESS BONATE D18~ DIs- D1g- soRP~ D1S- LAD D1s- o1s-
(MG /1, (HG /L SOLVED  SOLVED SOLVED TION SOLVED  (MG/1L SOLYED  SOL¥ED
AS AS (Mo /L (MG /L (MG/L  PERCENT  RATIO (Mo /L AS (ne/L (nG/L
OATE CACO3) CACD3) A8 CTA) A8 MG)  AS NA)  80DIUM AS K) CACO3) AS 8D4) AR CL)
oct , 1980
21, .. 68 10 15 7.3 1.2 4 Y .7 113 5.4 2.4
nov
20... 66 11 14 7.5 1.5 5 .1 .9 55 5.7 1.6
(11
10... 846 8 17 10 1.4 3 .1 .7 76 v.4 1.2
JAR , 1981
08, .. 110 o 24 12 1.2 2 .1 .8 110 7.5 1.7
res
b 100 0 22 12 1.8 3 .1 .8 110 6.9 1.6
HAR
18... 91 ) 20 10 1.6 & o1 1.0 8?7 6.4 1.8
APR
09... 25 s 5.5 2.7 1.3 10 .1 1.0 20 5.0 1.6
MAY
13 .. A3 12 9.4 a8 1.1 5 .1 .6 N 5.9 1.4
Jum
19... 37 14 8.5 3.8 1.3 7 .1 o7 23 5.9 2.2
JuL
17... 87 7 19 9.6 1.7 4 .1 N3 80 T oA 1.6
AUG
21, .. 100 ] 22 1 2.2 5 o 1.0 100 5.6 2.5
SEP
17... 110 7 23 12 4 1 .0 .9 100 6.6 1.6

K RESULTS BASED ON COLONY COUNT OUTSIDE TRE ACCEPTASLE RANGE (NON~IDEAL COLONY COUNT).



PLUO-
RIDE,
DIs-
SOLVED
(MG /L
DATE AS F)
ocT , 1980
21... .
NOV
20. .. 1
DEC
10... a
JAN , 1981
08. .. R
FEB
04. .. <.1
MAR
18... <.
APR
09... <.
MAY
13... <
JUN
19. .. <1
JuL
17... <.1
AUG
21... .2
SEP
17... <.
NITRO-
GEN,
ORGANIC
DIS-
SOLVED
(MG /L
DATE AS N)
0CT , 1980
NOV
20. .. .29
DEC
10... 21
JAN , 1981
vee .10
FEB
04. .. a7
MAR
18... 14
APR
09... 13
MAY
13... %3
JUN
19... 2.2
JuL
17... .76
AUG
21... 47
SEP
17... -

SILICA,
DIs-

SDLVED

(MG /L

AS

$102)
9.1
10
13
15
14
13

NITRO-
GEN, AM-
MONIA +
ORGANIC

TOTAL

(MG/L

A8 N)

46
29
.21
+18
.29
46
54
43
1,20
78
29

«33

STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 POPPLE RIVER NEAR FENCE, WI-~CONTINUED

WATER~QUALITY DATA, WATER YEAR OCTOBER 1980 10 SEPTEMBER 1981

sOLIDS,
RESIOUE
AT 180

DEG. C
DIS-

SOLVED
(MG /L)

115

90

123

138

142

124

63

74

94

128

130"

136

NITRO-
GEN,NH&
+ ORG.
SUSP.
TOTAL
(MG/L
AS N)
12
.00
.00
.02
.08
.29
35
.00
.00
W01
.00

.no

soLins,
suy OF
CONSTI~
TUENTS,
DIS+

SOLVED
(MG /L)

76

75

99

129

126

107

35

44

42

96

112

114

N ITRO~
GEN, AM-

MONIA +
ORGANIC

DIS.

(MG /L
AS N)

XY

.35

.21

.16

.21

a7

.19

b4
2.3
.77

.50

36

$OLIDS,
DIs~
SOLVED
(TONS
PER
AC-FT)
.16
.12
.17
.19
.19
.17
.09

.10

NITRO-
GEN
DIs-
SOLVED
(Me/L
AS N)
.40
46
.37
.35
Y
.35
.28
46
2.4
.86
.51

38

50L1DS,
DI~
SOLVED
(TONS
PER
DAY)
32.9
35.2
23.6
12.3
15.0
25.8
89.3
47.8
190
28,3
14.0
15.4

NITRO-
GEN,
TOTAL
(MG /L
AS N)
.52
%2
41

W37

NITRO-
GEN,
NO2+4N03
TOTAL
(MG /L
AS W)
06
.13
.20
.19
.23
.18
.09
.03
.03
.08
<.01
<.01

PHOS~
PHDRUS,
TOTAL
(MG /L
AS P)
.020
.020
010
.040
.040
020
.030
.020
.040
.040
.030

«020

NITRO~
GEN,
No2+N03
DIS~
SOLVED
(M6 /L
AS W)
.06
.11

16

.23
.18
.09
.02
.06
.09
.01

<02

PHOS-
PHORUS,
b IS-
SOLVED
(MG/L
A8 P)
.060
.010
.010
.020
.030
<.010
.020
.010
.020
.030
.20

<.010

NITRO~
GEN,
AMMONIA
TOTAL
(Me/L
AS N)
.070
040
020
060
.050
.030
.100
.020
.050
.020
.030
<.010

CARBON,
ORGANIC
TOTAL
(MG/L
AS C)
13
i1
7.9

10
4.6
.8
13
25
19
8.4

.060
<040
«030
060
010
.110
.010
030

<.010

CARBON,

ORGANIC
DIS~
SOLVED
(MG/L
A8 C)

12

NITRO-
GEN,
ORGANIC
TOTAL
(MG /L
AS N)
.39
.25
.19
.12
.24
43
NYS
41
1.2
.76

.26

CARBON,

ORGANIC
sus~

PENDED
TOTAL
(MG/L
AS C)
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 POBPLE RIVER NEAR PENCE;, Wi--CONTINUED

WATERSQUALIYY DATA, WATER YEAR GCTOBER 1980 TO SRPTEMBER 1981

) BARIUM, CADMI (M
ARSERIC BARIUM,  SUS- BERYL- CADMIUM svs~
STREAM- Sus-  ARSENIC  TOTA PENDED  BARIUM, LIUM, TOTAL PRNDED
FLOW,  ARSENIC PENDED pis- rEcOV:  REGOV~ DIS+ pis- RECOV~-  RECOV-
INSTAN-  TOTAL TOTAL $OLVED  ERABLE  ERABL SOLVED SOGLVED BEABLE  BRABLE
TIME  TANEOUS (U6/L (vG/L (ua/L (uc/L (u6/L (ue/L we/L {uc/L (ue/L
DATE (ces) AS AS)  AS AS8) AS AS) A3 BA) AS BA) A8 BA) AS BE) AB D)  AS CD)
APR , 1981
09,44 n830 525 <1 -= <t <100 - <t oo <1 <1 “e
SEP
17..4 0845 42 2 0 2 100 e <100 1 1 -
CHRO- COPPER, IRON,
MIUM,  CHRO- doPPER,  SUS- 1 RON, dus- LEAD,
CADMIUM  TOTAL MIUM, COBALT, TOTAL PENDED COPPER,  TOTAL PENDED  IRON, TOTAL
Dis- RECOV~  DIS- DIs- RECOV=  RECOV-~  DIs- RECOV-  RECHV- D 18- RECOV-
SOLVED ERABLE  SoLveb SoLveDp ERABLE  ERABLE  SOLVED ERABLE ERABLE  SOLVED  ERABLE
UG/t (UG /L (UG/L (v6/L (ué/L {ve/L (Ue/L (ve/u (0G/L (UG /L (UG /L
DATE AS ©D)  AS CR) AS OR) AS CO) AS CU) AS CU) AS CU) AS FE) AS FE) AS FE)  AS PB)
ABR , 1981
sgg... <1 -- <to <1 2 -~ <t 380 160 220 8
i7... 5 20 <to 3 4 - 10 140 1o 130 ]
LEAD, MANGA«  MANGA- SELE-
Sus~ NESE, NESE, MANGA- MERCORY MOLYB= NIUM,
PENDED  LRAD, LITHISM  TOTAL Sys= NEsE, TOTAL  MERCURY  DENUM,  SELE~ suUs-
RECOV~ DIs- DI§~ RECOV<  PENDED p1s- RECOV& pIs- DIS~ NIUM, PENDED
ERABLE  SOLVED SOLVED  ERABLE RECOV. SOLVED  BRABLE SOLVED  SOLVED  TOTAL TOTAL
(vG/L (u6/L (U6 /L (ue/L (ue/t. (U6/L (v6/L (ue/1 (ue/L (ue/L (UG/L
DATE AS PB) AS PB) AS L) AS MN) AS MN) AS MN) AS HE) AS HG) AS MO) A8 SE) A8 SE)
APR , 1981
09... .- <1 2 30 20 10 <. L. <10 <1 -
SEP
17... 4= 10 20 60 20 40 .1 4.1 10 <1 --
SILVER, ZINC,
SELE-  STILVER, Sus+ STRON-  VANA- ZING, $Us~
NIuM, TOTAL PENDED SILVER, TIUM, biuM, TOTAL PENDED  ZINC,
DIS~ RECOV+  RECOV- D1S~ DIS- DIS- RRCOV-  RECOV~ DIS-  CYANIDE
SOLVED ERABLE  ERABLE  SOLVED SOLVED  SOLVED RABLE  ERABLE  SOLVED  TOTAL
(UG/L (uc/t (uG/L (uc/uL (v6/1L (uG/L UG/L tué/u (uG/L (MG/L
DATE AS SE) A5 AG)  AS AG)  A$ AG)  AS SR) A V) AS ZN)  A§ ZN)  AS ZN)  AS CN)
APR , 1981
09.. <1 < -- <1 8 <6 70 60 <10 ¢.01
SEP
17,44 < <t “- < 30 6 30 10 20 €.01
RADIOCHEMICAL ANALYSES
[ TEE GROSS GROSS GROSS GROSS GROSS RADIUM
ALPHA, ALPFHA,  BETA, BETA, BETA, BETA, ,  UrANIUM
STREAM- DIS- sysr. 18- suse. DI§- SUSP. IS~ DIs-
FLOW, SOLVED  TOTAL SOLVED  TOTAL SOLVED  TOTAL SOLVED, SOLVED,
INSTAN-  (UE/L (ve/L  (pcI/L  (PCI/L (PCI/L  (PCI/L  RADON  EXTRAC-
TIME  TANEOUS AS AS AS AS AS SR/ AS SR/ MRTHOD  TION
DATE (CFS) U-NAT)  U-NAT) €8-137) ¢€8-137) y1-90) yT-80) (PeifL)  (bosun)
AUG , 1981
2%, 1200 40 X4, <8 42,9 L) <2.8 K.h .03 7



STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 POPPLE RIVER NEAR FENCE, WI--~CONTLNUED

WATER-QUALITY DATA, WATER YBAR OCTOBER 1980 T0 SEPTEMBER 1981

NaPH~ CHLOR~
. PCH, PCN, THA= ALDRIN, DANE,
STREAN- TOTAL TOTAL LENES, TOTAL TOTAL
PLOV, IN BOT- IN BOT+ POLY- IN BOT-  CHLOR= IN ROT-
LNSTAN-  PCB, TOM MA* TOM MA- CHLOR. ALDRIN, TOM MA- DANE, TOM MA-~
TIME  TANEOUS  TOTAL TERIAL TERIAL  TOTAL TOTAL TERIAL  TOTAL TERIAL
DATE (CPS)  (UG/L)  (UG/KG) (UG/XG) (UG/L) (UG/L) (UG/RG) (UG/L)  (UE/KG)
AUG , 1981
21, .. 1200 40 €.01 < €140 <.01 <.01 <.l <01 1.0
D1~ ENDO-
DOR, DT, ELDRIN, SULFAN,
TOTAL TOTAL TOTAL TOTAL
IN BOT- IR BOT- bI- DI- IN BOT- ENDO- IN BOT-
DDE, TOM MA- DDT, TOM MA- AZINON, ELDRIN TOM MA- BSULPAN, TOM MA~ ENDRIN,
TOTAL TERIAL  TOTAL TRRIAL  TOTAL TOTAL TRRIAL  TOTAL TERTAL  TOTAL
DATR (UG/L) (UG/KG) (B6/Ly (UG/KG) (Ue/L) (UB/L) (UG/KG) (U6/L) (VG/RB) (ue/t)
AUGC , 1981
21... <.01 <.1 <.h1 <.t <.01 <.01 <. <.01 < €.01
HEPTA- HEPTA- METH-
CHLOR, CHLOR LINDASE (382
TOTAL HEPTA- EPOXIDE TOTAL NETH- CHLOR, METHYL
HEPTA- 1IN BOT- CHLOR  TOT. IW IN BOT=  MALA- 0XY~ TOT. IN  PARA-
CHLOR, TOM MA- EPOXIDE  BOTTOM LINDANE TOM MA- THION, CELOR, BOTtOM THION,
TOTAL TERIAL  TOTAL MATL.  TOTAL TERIAL  TOTAL TOTAL MATL.  TOTAL
DATE (VG/L) (UG/XG)  (UO/L) (UG/KG)  (UG/L) (vG/KE)  (UG/L)  (UG/L) (U8/KG)  (VUG/L)
AUG , 1981
21... <.01 <1 <.01 <.l €.01 <.1 <.01 ¢.0t <.l <.01
TOXA-
MIREX, PER-~ PHENE,
TOTAL THANE TOTAL
IN BOT~  PARA- PER- IN TOX- IN BOT- TOTAL
TOM MA- THION, THANE BOTTON  APHENE, TOM MA- TRI- 2,4-D, 2, h-DP 2,4
TERIAL  TOTAL TOTAL  MATERIL  TOTAL TERIAL  THION TOTAL TOTAL T0
DATE  (UG/KG)  (UG/L)  (UG/L) (UG/KG)  (Ue/L) (u6/ke)  (ue/L)  (UG/L) (UG/L) ¢
AUG , 1981
21... <.t <.01 <.61 <.10 <.01 <1.0 .01 <.01 <.01
SEOL- SED.
BPE- MENT, sse.
STREAN- cirte SEpI- D1s~ SIKVE
PLOV, coN- MENT,  CHARGE, DIAM.
INSTAR~ TEMPER- DUCT« 8Us~ SUse X PINER
TINE  TANEOUS  ATURE  ANCE PENDED  PENDED  TRAN
DATE (CPS)  (DEG C) (UMHOS)  (MG/L) (T/pA?) .062 MM
oct , 1980
2.4, 1130 106 5.0 170 ° 5 1.4 [
Noy
20... 1015 145 .0 150 3 1.2 69
DEC
10044 0900 7n o 165 .- - -~
JAN , 1981
08... 0800 33 .0 220 -- - --
FEB
Oh.ou d930 39 .0 240 b - -
MAR
18... 0930 11 0 190 3 .62 100
APR
09... 0830 s28 2.0 K50 5 v 60
MAY
13... 093¢ 239 9.8 80 2 1.3 50
Jun
19... 1140 750 18.0 60 6 12 74
JuL
17.4. 0845 82 19.0 173 S i1 79
AUG
21...  1%00 40 20.0 200 3 .32 17
SEP
1744, 0845 42 11.0 200 1 .11 160

ooo,
TOTAL
IN BOT-
D DD, TOM MA~
TOTAL TERIAL
tue/L) (uG/xG)
<. .01 <t
BENDRIN,
TOTAL
IN BOT~
TON MA- EBTHION,
TERIAL  TOTAL
(ue/ke)  (da/L)
<l £.01
MBTHYL
TRI-
THION,  MIREX,
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LY



STREAMS TRIBUTARY TO LAKE MICHIGAN
04066000 MENOMINEE RIVER NEAR PEMBINE, NI
LOCATION.--Ldt 45°35'56", long 87°46'32", {n SW 1/4, sec.16, T. 37 N., R.28 W., Michigan Meridian, Menominee County,
MI, Hydrologic Uait 04030108, on left bank 0.6 wi (1.0 km) upstream from Pemene Creék, 4.0 mi (6.4 kh) west of
Nathan, MI, 10.9 mi (17.5 km) southeast of Pembine¢, and at mile 65.8 (105.9 km).
DRAINAGE AREA.--3,110 mi2? (8,050 ku2).

PERIOD OF RECORD.--October 1949 to curreat year. Honthly discharge only for some periods, published id WSP
1307.

REVISED RECORDS.--WSP 1277: 1952. WDR WI-80-1: Drainage area.

GAGE.-~Water-stage recorder. Altitude of gage is 770 fr (235 m), from river-ptofile map. Prior to Dct. 28,
1972, at site 0.5 mi (0.8 km) downstream at datum 15 ft (4.6 m) lower.

REMARKS.~-~Records good except those for winter periods, which are fair. Flow reguilated by powerplants and by
Michigamme Reservolr, capacity, 119,950 acre-fr (148 nm3), and Peavy Pond, capaclity, 33,860 acre<ft (41.7 hmd).
on the Michigamme River, and by many smaller reservoirs above station.

AVERAGE DISCHARGE.--32 years, 2,986 Et3/s (84.57 m/s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 26,900 ft3/s (762 m3/s) May 8, 1960, gage height, 13.90 ft
(4.237 w); minimum, 694 ft3/s (19.7 m3/s) Sept. 3, 1969, gage height, 1.66 ft (0.506 m).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 18,500 fe3/s (524 wd/s) June 16, gage height, 15.84 ft (4.828 m)}
minimum daily, 1,200 ft3/s (34.0 m3/s) Sept. 27.

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Dec. 11«13, Dec. 15 to Mar. 7.)

7.0 1,050 10.0 5,080
8.0 2,110 12.0 9,000
9.0 3,470 14.0 13,600

16.0 19,000

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 T0 SEPTEMBER 1981
MEAN VALUES

DAY oct NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 4590 3130 2380 2300 2300 3100 4040 5430 3060 6390 2310 2370

2 4350 2560 2670 2100 2300 3500 4350 4630 2930 5420 2320 2260

3 4510 2690 2390 2100 2400 3100 4780 4640 2910 4950 2480 1820

4 4530 2480 2120 2300 2400 3100 6550 6220 1830 4120 2690 2070

5 4440 2310 2150 2300 2400 3500 9580 8300 3850 3700 2840 2000

6 4110 2450 2130 2200 2400 3300 9710 10900 3770 3000 3110 1640

7 3200 2430 2320 2200 2400 2900 9050 12100 3180 3100 3060 1760

8 2580 2470 2600 2100 2400 2450 7110 12300 3410 3000 1720 2000

9 2520 2030 2400 2100 2500 2270 6620 10600 3320 2940 3440 2810
10 2470 2140 2410 2100 2400 2350 5000 8250 3220 2800 4650 2050
11 2620 2270 2300 2200 2400 2370 5650 5590 3010 2610 4140 1970
12 2680 2590 2400 2500 2300 2470 5340 4840 2950 2670 3700 1660
13 2470 3540 2400 2600 2300 2500 4960 4840 3040 2790 3630 1410
14 2710 3990 2390 2300 2300 2570 4800 4620 4740 2350 3570 1580
15 2460 3440 2000 2300 2400 2460 5130 4520 10500 2620 3300 1790
16 2790 3190 2100 2200 2500 2490 4740 4300 17600 2500 2900 1680
17 2670 3560 2300 2300 2600 2510 5020 3700 16700 2590 2500 1450
18 2760 3540 2400 2300 2500 2680 4930 2980 11700 2080 2800 1400
19 2580 3240 2400 2300 2900 2190 3890 2920 7720 2040 2600 1300
20 2760 2830 2200 2100 2700 2100 . 3850 2790 6850 2200 2500 1500
21 2390 2990 2000 2200 2600 1590 1810 2550 6020 3100 2300 1800
22 2430 2500 2000 2400 2400 1510 3960 2660 s770 3810 1800 1800
23 2810 1950 2100 2400 2900 1580 8540 2390 6470 3540 1700 1900
24 2330 2000 2400 2500 3600 2270 7260 2450 7290 3150 2100 1600
25 2480 2400 2200 2400 3100 1890 8630 2590 6800 3120 1900 1600
26 2980 2500 2200 2400 2500 1750 8300 2850 5900 2780 1950 1500
27 3370 2490 2000 2400 3200 1760 7760 2780 $570 2730 1840 1200
28 4170 2470 2100 2500 3100 1740 7500 j010 5080 2970 1940 1400
29 4060 2220 2100 2500 -—- 2010 6510 3020 5130 2960 2000 1600
30 4250 2090 2200 2400 -— 3190 5660 3050 5560 2680 1970 1500
31 3750 —-- 2100 2300 - 3530 .- 3140 a—- 2630 2210 -
TOTAL 98820 80490 69860 71300 72200 76730 179030 154930 177886 97400 84070 52420
MEAN 3188 2683 2254 2300 2579 24175 5968 4998 5929 3142 2712 1747
MAX 4590 3990 2670 2600 3600 3530 9710 12300 17600 6390 4550 2810
MIN 2330 1950 2000 2100 2300 1510 3810 2390 2910 2040 1700 1200

CAL YR 1980 TOTAL 1008800 MEAN 2756 MAX 9530 MIN 1050
WIR YR 1981 TOTAL 1215150 MEAN 3329 MAX 17600 NIN 1200



STREAMS TRIBUTARY TO LAKE MICHIGAN
04067000 MENOMINEE RIVER BELOW KOSS, MI
LOCATION.--Lat 45°21°16", long 87°38’'55", fn sec.9, T.34 N., R.27 W., Michigan Mer{dfan, Menominee County,
Hydrologtc Unit 04030108, on left bank at powerplant of Wisconsin Publfc Service Corp., 0.5 mi (0.8 km)
upstream from Little Cedar River, 3.6 mi (5.8 km) southeast of Koss, and at mile 24.7 (39.7 km).
DRAINAGE AREA.-=-3,730 mi? (9,660 km?).
PERIOD OF RECORD.~--July 1907 to March 1909 {publtshed as "at Koss"), July 1913 to September 1981 (discontinued).
REVISED RECORDS:--WDR Wi-80-1: Drainage area.

GAGE . <-ll¢adwater dhd tailwater gages and generation data entered hourly in daily log sheet by company employees.
Prior to June 1913, chailn gage on railroad bridge 4 mi (6.4 km) upstreenm.

REMARKS .--Daily discharges computed on basis of average daily load and load-discharge rating of combined
hydroelectri¢ units. Flow regulated by powerplants, and by Michigamme Reservolr, capacity, 119,950 acre-ft
(148 hn3), and Peavy Pond, capacity, 33,860 acre-ft (41.7 hm3) on Michigamme River, and by many smaller
reservoirs abuve station.

COOPERATION.--Records of daily discharge furnished by Wisconsin Public Service Corp. simce 1913.

AVERAGE DISCHARGE.--69 years (water years 1908, 1914-81), 3,160 ft3/s (89.49 n?/s).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 33,000 £t3/8 (935 m3/s) May 10, 1960; minimum daily,
162 tt3/s (4.59 m’/s) Sept. 15, 1931.

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 16,400 ft3/s (464 m?/s) June 18; minimum daily, 1,480 ft3/s
(41.9 n3/s) Sept. 28.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 5400 3570 2270 2290 2400 3340 4940 6490 3100 6320 2540 2420
2 5160 2790 1780 2270 2370 4320 4870 5900 2990 6500 2350 2480
3 4550 2720 1720 2140 2350 4870 5340 4710 3030 5900 2670 2210
4 4640 2770 2080 2270 2370 2960 6160 5470 3620 5270 2670 2040
S 5090 2480 2270 2100 2350 4080 8240 7320 4000 4050 2520 2040
6 5030 4310 2610 2310 2420 3840 10600 9150 4080 3250 3070 1990
7 3870 2500 3030 2180 2290 4160 11100 10700 4090 3160 3200 1990
8 3040 2650 2930 2080 2400 3500 10200 11800 3320 3140 3240 2350
bl 2650 2840 1970 2230 2370 3220 7960 12000 3350 2840 3810 2440
10 2610 1930 1820 2060 2370 2820 7240 11100 3380 2820 3880 2860
11 2340 2310 2010 2200 2330 2880 6100 8450 3140 2590 5020 2060
12 2500 2460 2440 2330 2330 3050 6400 5560 3050 2990 4560 1970
13 2670 3200 2630 2500 2350 2900 5910 5570 2860 2760 3420 1630
14 2610 3900 2120 2660 . 2270 3620 6170 6130 3630 2880 3390 1630
15 2520 4780 3600 2350 2370 2610 4850 5800 6800 2640 3600 1870
16 2500 3450 2250 2140 2460 3890 5920 5680 11000 2760 3010 1930
17 2840 3270 2610 2260 2440 3160 5790 5000 16000 2630 2690 1910
18 2900 3970 2270 2420 2460 2250 5280 3780 16400 2760 2740 1630
19 2800 3650 2230 2270 2650 3280 5630 3390 13000 2180 2690 1530
20 2370 2990 2250 2400 2620 2710 4010 2750 9000 2290 2610 1530
21 2760 2860 2010 2310 2820 2350 3580 2780 7240 2630 2520 1650
22 2500 2820 1970 2370 2900 1680 3720 2540 6520 3650 2160 1870
23 2440 2440 1780 25640 3260 2010 . 4270 2710 6860 4380 1720 1930
24 3120 2200 2310 2330 3360 2200 6070 2630 6890 4050 2140 1820
25 2140 2230 2290 2h80 4350 2480 8340 2710 7420 3320 1950 1800
26 3050 2710 2180 2420 4260 2100 8740 3030 7030 3030 1990 1680
27 3100 2460 1990 2420 4320 2230 8970 3120 6080 2740 2250 1510
28 4190 2520 1930 2500 4300 2160 8990 2860 6130 2740 1800 1680
29 4690 2540 2200 2460 B 2330 8180 3200 6210 3050 2200 1530
30 4540 2350 2120 2590 —-= 3260 6850 3380 6190 2900 2010 1590
3 4500 - 2040 2370 e 4200 - 3250 ——- 2560 2590 ———
TOTAL 105120 85670 69710 72050 77540 94460 200420 168960 186410 104780 87010 57370
MEAN 3391 2856 2249 2324 2769 3047 6681 5450 6214 3380 2807 1912
MAX 5400 4780 3600 2590 4350 4870 11100 12000 16400 6520 5020 2860

MIN 2140 1930 1720 2060 2270 1680 3580 25640 2860 2180 1720 1480

CAL YR 1980 TOTAL 1116330 MRAN 3050 MAX 10700 MIN 1020
WIR YR 1981 TOTAL 1309500 MEAN 3588 MAX 16400 MIN 1480
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04067500 MENOMINEE RIVER NEAR MC ALLISTER, WI
(NATIONAL STREAM-QUALITY ACCOUNTING NETWORK STATION)

LOCATION.+~Lat 45°19'33", long B7°39°48", in SW 1/4 SE 1/4 seéc.1?, T.33 N., R.23 E., Marinette County, Hydrologic
Unit 04030108, on right bank 85 ft (26 m) downstream from bridge on County Highway JJ, 2.9 af (4.7 km) downstream
from Grand Rapids Dam, 2.6 mi (4.2 km) east of McAllister, 1.9 mi (3.1 ka) downstream from Little Cedar River, and
at aile 2216 (36.4 ku).

DRAINAGE AREA.~~3,930 @if (10,200 ka<).
WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--March 1945 to September 1961, October 1961 to September 1979, miscellaneous measurements and peaks
only; October 1979 to current yaar.

REVISED RECORDS.--WDR WI-BO-1: Drainage area.

GAGE.--Water-stage recorder and crest-stage gage. Detum of gage is 622.20 ft (189.647 w) Hational Geodetic Vertical
Datum of 1929 (Michigdn Department of Transportation refereance mark). Prior to May 15, 1945, nonrecording gage
1,400 ft (427 o) downstteam at same datum; May 16, 1945, to September 1961, water-stage recorder 1,000 fr (305 n)
downgtrean at same datum; Octbber 1961 to September 1979, crest-stage gage 1,100 fr (333 m) downstream at same
datuam.

REMARKS . ~-Records good except those for winter period end period of no gage-height record, which are fair. Flow
regulated by powerpladnts, by Michigamme Reservoir, capecity, 119,950 acre-ft (148 hw® ), and Peavy Pond,
capacity, 33,860 acre-ft (41.7 hm?) on the Michigamme River, and by many smaller reservoirs above station.

AVERAGE UISCHARGEZ.--18 years (water years 19646-61, 1980-81), 3,431 ft®/s (97.17 a’/s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 32,500 ft/s (920 u®/s) May 9, 1960, gage height, 20.0 fr (6.096 m),
from graph based on gage readings; minimum observed, 538 ft3/s (15.2 m*/s) Oct. 6, 1946, gage height, 7.29 ft
2,222 m).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 19,800 ft®*/s (561 @®/s) June 18, gage height, 17.23 fr (5.252 a);
mihimum daily 1,420 ft5/s (40.2 m®/s) Sept. 28.

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Dec. 2~4, 9-14, and Dec. 16 to

Har. 7.)
8.6 1,290 11.0 4,700
9.0 1,770 12.0 6,400
9.5 2,430 14.0 10, 500
10.0 3,150 16.0 15,900
18.0 22,500

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES

DAY oct NOV DEC JAN FEB MAR ABR HAY JUN JuL AUG SEP
1 6000 3980 2560 2700 2800 3700 4500 6800 36460 6210 2910 2800

2 5650 3650 2200 2700 2800 3700 5400 6200 3330 6850 2750 2660

3 4900 2850 2200 2600 2800 5000 5400 5600 3360 5990 2680 2710
[3 6970 3120 2400 2600 2800 56400 6620 5800 3680 5300 2910 2190

5 5366 2900 2500 2500 2700 3900 9520 7600 4010 4570 2800 2300

6 5170 2710 2770 2700 2800 4800 12000 9800 4110 4060 3220 2190

b 4320 2800 3330 2600 2700 4500 12200 11000 4000 3540 3550 2010

8 3660 3030 3560 2500 2800 4650 11200 13000 3700 3670 3560 2400

9 3140 3270 2800 2600 2800 4620 8860 13000 3450 3270 4100 2640
10 3170 2500 2200 2500 2800 3930 8140 12000 3540 3160 4170 3080
1 2940 2630 2400 2600 2700 3800 6650 9000 3380 3070 5090 2610
12 3050 2690 2900 2700 2700 3500 6400 6000 3330 2990 4760 2060
13 3010 3210 3000 2900 2700 3500 6600 5600 3180 3130 39640 2030
14 3000 4150 2900 2900 2700 3500 6200 5400 3600 3160 3730 1440
15 3090 4760 4020 2800 2800 3800 5600 5200 6810 2760 3900 1970
16 2870 4040 2600 2500 2900 3400 5200 5000 12300 2850 3450 2020
17 3480 3440 3000 2600 2900 4000 6200 4800 18300 2880 3140 2040
18 3270 4170 2700 2800 2900 3600 6000 4100 19400 3160 2910 1880
19 3210 3950 2600 2700 3100 3100 5600 3300 15000 2650 3120 1590
20 2860 3640 2600 2800 3100 3400 5800 3200 10000 2280 2870 1540
21 2900 3110 2400 2700 3300 3200 4300 3100 8040 2680 2810 1570
22 2700 3430 2300 2700 3400 2800 3900 2900 6910 3760 2540 1880
23 2700 2900 2200 2900 3800 2200 4000 2900 6950 4460 2000 2000
24 3200 2740 2700 2800 3900 2400 4500 2700 7250 4220 1930 2040
25 2500 26410 2600 2900 5000 2600 6200 2700 7920 3710 2200 1760
26 200 2860 2600 2800 5000 2700 8600 2900 7460 3510 2200 1970
27 300 2850 2400 2800 5000 2600 9400 3200 6140 2950 2130 1740
28 4160 2920 2300 2900 5000 2600 9400 3140 5780 2940 2380 1420
29 4920 2890 2500 2900 - 2500 8600 3570 5740 3410 1960 1550
30 . 4830 2690 2300 3000 -—= 2600 7200 3620 5880 3230 2370 1640
31 4540 ——- 2400 2800 ——- 3500 ——= 3560 — 2910 2540 -—-
TOTAL 116070 96270 82140 84500 90700 109500 209990 176490 200010 113330 94620 61730
MEAN 3744 3209 2650 2726 3239 3532 7000 5693 6667 3656 3052 2058
MAX 6000 4740 4020 3000 3000 5400 12200 13000 19400 6850 5090 3080
NIN 2500 2410 2200 2500 2700 2200 3900 2700 3180 2280 1930 1420

CAL YR 1980 TOTAL 1259180  MBAN 3440 MAX 12300 MIN 1350
WIR YR 1981 TOTAL 1435350 MEAN 3932  MAX 19400 MIN 1420

ROTE. ~+No gage-helght record Oct. 21-27, Mar. 12 to Apr. 3, Apr. 12 to May 27.



STREAMS TRIBUTARY TO LAKE MICHIGAN

04067500 MENOMINEE RIVER NEAR MCALLISTER, WI--CONTINUED
{NATIONAL STREAM-QUALITY ACCOUNTING NETWORK STATION)

WATER-QUALITY RECORDS

PERIOD OF RECORD.--December 1977 to current year.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
SPE- OXYGEN,  COLI- STREP-
SPE- CIFIC DIS- FORM,  TOCOCCI
STREAM~  CIFIC CON- SOLVED  FECAL, FBCAL,  HAED-
FLOW, CoN- DOCT- TUR-  OXYGRN, (PER- 0.7 KF AGAR  NESS
INSTAN-  DUCT- ANCE PM TRMPER- BID- DIS~ CENT UM-MF  (COLS. (MG/L
TIME  TANEGUS  ANCE LAB ATURE ITY SOLVED  SATOR- (COLS./ PER AS
DATE (€PS)  (UMHOS) (UMHOS) (UNITS) (DEG C)  (NTU) (MG/L)  ATION) 100 ML) 100 ML)  CACO03)
OV , 1980
19... 1345 4060 200 192 8.1 2.0 .40 12.4 93 Ki4 K9 95
JAN , 1981
07... 1200 6040 230 218 8.1 .0 .50 10.2 72 30 K4 100
APR
Mos... 1330 11560 140 157 7.3 5.0 2.9 12.4 101 46 K17 75
AY
124.. 1415 5980 130 147 7.7 12.0 3.0 11.2 108 K7 54 70
JUL
16... 1330 3120 175 176 8.1 22.0 1.6 7.0 83 K11 130 92
SEP
16.4. 1415 1690 220 218 8.2 17.5 .50 -- - K14 120 110
RARD-
NESS MAGNE- SODIUM  POTAS-  ALKA- CHLO- FLUO-
NONCAR~ CALCIUM SIUM, SODIUM, AD- SIOM, LINITY SULFATE  RIDE, RIDE,
BONATR DIS~ DIS~ DIS~ SORP- DIS~ LAB pIS- PIS~ DIS-
(MG/L SOLVED  SOLVED SOLVED TION SOLVED  (MG/L SOLVED  SOLVED  SOLVED
AS (MG /L (MG/L (MG/L  PERCENT  RATIO (MG/L AS (MG/L (MG /L (MG/L
DATE  CACO3) AS CA) AS MG)  AS NA)  sODIOM AS K) CACO3) AS 504) AS CL) AS F)
Nov , 1980
19... 17 22 9.7 2.3 5 .1 1.1 78 12 2.8 .1
JAN , 1981
07... 24 10 1.7 4 .1 .9 100 12 3.1 .1
APR
08... 12 17 8.0 1.6 4 .1 1.1 63 8.9 2.2 <.1
MAY
12... 11 16 7.3 1.6 5 .1 .8 59 7.3 2.1 <.1
JUL
1640, 11 21 9.6 2.1 5 .1 .9 81 11 2.3 <.1
SEP
164, 14 26 12 2.6 5 .1 1.2 100 12 3.9 <.1
SOLIDS, SOLIDS, NITRO- NITRO- NITRO-
SILICA, RESIDUE SUM OF  SOLIDS, SOLIDS, NITRO= GEN, NITRO- GEN, NITRO- GREN,
DIS- AT 180  CONSTI- DIS- DIS- GEN,  NO2+NO3 GEN,  AMMONIA GEN,  ORGANIC
SOLVED  DEG. ¢ TUENTS, SOLVED SOLVED NO2+KNO3 DIS-  AMMONIA DIS-  ORGANIC DIS~
(MG/L 3 £3 DIS- ( TONS (TONS TOTAL SOLVED  TOTAL SOLVED  TOTAL SOLVED
AS SOLVED SOLVED PER PER (MG/L (MG/L (MG /L (MG/L (MG/L (MG/L
DATE §102) (MG/L)  (MG/L)  AC-FT) DAY) AS N) AS N) AS W) AS N) AS N) AS N)
Nov , 1980
19... 8.3 125 106 17 1370 .16 .15 .030 .040 .23 .12
JAN , 1981
A07... 10 134 123 .18 2190 .23 .22 .070 .040 .15 .19
PR
08... 7.5 111 85 15 3470 .18 .18 . 060 .060 .49 .50
MAY
1244, 5.9 107 77 .15 1730 .08 .09 .050 .070 .62 .51
Juu
16... 7.8 128 104 a7 1080 .14 .13 .030 .020 .53 .40
SEP
1640, 6.7 133 125 .18 607 <.0t <.0t .020 .030 +46 .39
NITRO~  NITRO-  NITRO- CARBON,
GEN,AM~ GEN,NN4 GEN,AM-  NITRO- PROS- CARBON, ORGANIC  PHYTO-
MONIA + + ORG. MONIA + GEN NITRO-  PHOS-  PHORUS, CARBON, ORGANIC  SUS- PLANK-
ORCANIC  SUSP.  ORGANIC  DIS- GEN, PHORUS, DIS-  OBGANIC  DIS- PENDED TON,
TOTAL TOTAL D1S. SOLVED TOTAL TOTAL SOLVED  TQTAL  SOLVED TOTAL TOTAL
(MG/L (MG/L (MG /L (MG /L (MG /L (MG /L (MG/L (MG /L (MG/L (MG/L (CELLS
DATE AS N) AS N) AS W) AS N) AS N) AS P) As P) AS C) AS C) AS C)  PER ML)
NOV , 1980
19... 13 .10 .16 .31 .42 .020 .010 - 8.3 .5 950
JaN , 1981
07 .4, .22 .00 .23 .45 .45 .030 .020 6.8 - - --
APR
08... .55 .00 .56 .74 .73 .030 .010 10 - -- ==
MAY
12... .67 .09 .58 .67 .75 .020 .020 9.6 -- - 170
JUL
1640 +56 .14 L42 .55 .70 .030 <.010 - 10 -- 700
SEP
16... .48 .06 .42 1.2 1.3 .010 .020 - 9.2 .3 830
K RERSULTS BASED ON COLONY COUNT OQUTSIDE THE ACCEPTABLE RANGE (NON-IDEAL COLONY COUNT).
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DATE

NOV
19...

JuL
16...

SEP
16...

DATE

NOV ,

CHRO-
MIUM,
TOTAL
RECOV-
ERABLE
(u6/L
AS CR)

1980

<10

1981

10

IRON,
DIS~
SOLVED
(ue/L
AS FE)

NICKEL,
sUs-
PENDED
RECOV~
ERABLE
(UG/L
AS NI)

1980

STREAM-
FLOW,
INSTAN-
TANEOUS
(CFS)

4060
3120

1690

CHRO-
MIUN,
SUS-
PENDED
RECOV.
(UG/L
AS CR)

LEAD,
TOTAL
RECOV~
ERABLE
(UG/L
AS PB)

NICKEL,
DIS~
SOLVED
(UG/L
AS NI)

11
92

1

04067500

WATER-QUALITY DATA,

ARSENIC
TOTAL
(ve/L
AS AS)

CHRO-
MIUM,
DIS-
SOLVED
(u6/L
AS CR)

<10
<10

LEAD,
sUS-
PENDED
RECOV-
ERABLE
(uG/L
AS PB)

SELE~
NIUM,
TOTAL
(UG/L
AS SE)

<1
<1
<1

STREAMS TRIBUTARY TO LAKE MICHIGAN

ARSENIC

SUS-
PENDED
TOTAL
(uG/L
AS AS)

COBALT,
TOTAL
RECOV-
ERABLE
(uG/L
AS CO)

<1
5

1

LEAD,
DIS-
SOLVED
(UG/L
AS PB)

<1

<1

SELE-
NIUM,
SUs~
PENDED
TOTAL
(UG/L
AS SE)

ARSENIC

DIS-
SOLVED
(ue/L
AS AS)

COBALT,
sus-
PENDED
RECOV~-
ERABLE
(ue/L
AS €0)

MANGA-
NESE,
TOTAL
RECOV-
ERABLE
(UG/L
AS MN)

20

90

40

SELE-
NIUM,
DIS-
SOLVED
(UG/L
AS SE)

<1
<1
<1

BARIUM,
TOTAL
RECOV-
ERABLE
(UG/L
AS BA)

100
100

100

COBALT,
DIS-

SOLVED
(uG/L
AS CO)

<1

MANGA-
NESE,

SUS-

PENDED
RECOV.
(UG/L
AS MN)

10

80

20

SILVER,
TOTAL
RECOV-
ERABLE
(ue/L
AS AG)

<1
<1
<1

BARLUM,
SUS-

PENDED
RECOV-
ERABLE
(UG/L
AS BA)

COPPER,
TOTAL
RECOV-
ERABLE
(ue/L
AS CU)

MANGA-
NESE,
DIS-
SOLVED
(UG /L
AS MN)

10
10

20

SILVER,

SUS~-
PENDED
RECOV-
ERABLE
(UG/L
AS AG)

BARIUM,
DIS-

SOLVED
(UG/L
AS BA)

<100
<100

100

COPPER,
Sus-
PENDED
RECOV-~
ERABLE
(UG /L
AS CU)

MERCURY
TOTAL
RECOV-
ERABLE
(Ue/L
AS HG)

SILVER,
DIS-
SOLVED
(uG/L
AS AG)

<1
<1
<1

MENOMINEE RIVER NEAR MCALLISTER, WI--CONTINUED

WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

CADMIUM
TOTAL
RECOV-
ERABLE
(UG/L
AS CD)

<1

COPPER,
DIS-
SOLVED
(UG/L
AS CU)

MERCURY

SUS~
PENDED
RECOV-
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04067500 MENOMINEE RIVER NEAR MC ALLISTER, WI--CONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

PHYTOPLANKTON
Count Percent Diversity Sampling
Date Time Organism (cells/ml) of total index method
Nov. 19 1980 1345 CHRYSOPHTYA Grab
Bacillariophyceae gample
Cyelotella 52 5
Pragilaria 26 3
Navicula 13 1
Witzeechia 26 3
CYANOPHYTA
Cyanophyceae
Oseillatoria 840 88
TOTAL 950 0.8
May 12, 1981 1415 CHLOROPHYTA Grab
Chlorophyceae sample
Cruetigenia 52 31
Scenedesmus 52 31
CHRYSOPHYTA
Bacillariophyceae
Synedra 26 15
Navicula 13 8
Nitzschia 26 15
TOTAL 170 2.2
July 16, 1981 1330 CHLOROPHYTA Grab
Chlorophyceae sample
Ankistrodesmus 13 2
Scenedesmus 26 4
Chlamydomonas 26 4
CHRYSOPHYTA
Bacillariophyceae
Cyelotella 120 17
Achnanthes 13 2
Coeconeis 26 4
FPragilaria 64 9
Synedra 13 2
Navieula 64 9
Nitaschia 13 2
CRYPTOPHYTA
Cryptophyceae
Chroomonas 13 2
CYANOPHYTA
Cyanophyceae
Anacystis 64 9
Anabaena 230 33
PYRRHOPHYTA
Dinophyceae
Glenodinium 13 2
TOTAL 700 3.1
Sep. 16. 1981 1415 CHLOROPHYTA Grab
Chlorophyceae sample
Oocystis 57 7
Scenedesmus 110 14
Chlamydomonas 160 19
CHRYSOPHYTA
Bacillariophyceae
Cyelotella 43 5
Melosira 57 7
Aehnanthes 43 5
Coceconeis 140 17
Synedra 14 2
Gomphonema 29 3
Navicula 110 14
witaschia 14 2
CHRYSOPHYCEAE
Chrysomonadales
Dinobryon 29 3
EUGLENOPHYTA
Euglenophyceae
Euglena 14 2
TOTAL 830 3.3

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

SEDI- SED.
SPE- MENT, SUSP.
STREAM- CIFIC SEDI- DIS- SIEVE
FLOW, coN- MENT,  CHARGE, DIAM.
INSTAN- TEMPER-  DUCT- sus- su$- % FINER
TIME  TANEOUS  ATURE ANCE PENDED  PENDED THAN
DATE (CFS) (DEG C) (UMHOS) (MG/L) (T/DAY) .062 MM
NOV , 1980
19... 1345 4060 2.0 200 2 22 s0
JAN , 1981
07... 1200 6040 .0 230 3 49 73
APR
08... 1330 11560 5.0 140 16 499 32
MAY
12... 1415 5980 12.0 130 4 65 79
JUL
16... 1330 3120 22.0 175 4 34 80
SEP

16... 1415 1690 17.5 220 1 4.6 100
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04069500 PESHTIGO RIVER AT PESHTIGO, WI

LOCATION.--Lat 45°02'49", long 87°44'40", in NE 1/4 sec.30, T.30 N., R.23 E., Marinette County, Hydrologic Unit
04030105, on left bank 75 ft (23 m) downstream from Chicago and Northwestern Rallway bridge, 0.5 mi (0.8 km)
downstream from Wisconsin Public Service Corp. Powerplant at Peshtigo, and 11.5 mi (18.5 km) upstream from
mouth.

DRAINAGE AREA.--1,080 wi? (2,797 km2).
PERIOD OF ‘RECORD.-~June 1953 to current year.

REVISED RECORDS.--WDR WI-80~1: Drainage area.

GAGE.~--Water-stage recorder. Datum of gage is 584.64 ft (178.198 m) National Geodetic Vertical Datum of 1929,

REMARKS.~~Records good except those for winter period, which are fair. Diurnal fluctuation caused by two

powerplants upstream.

AVERAGE DISCHARGE.--28 years, 930 ft3/s (26.34 m3/s), 11.69 in/yr (297 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 9,790 ft3/s (277 m3/s) May 9, 1960, gage height, 11.59 ft
(3.533 m), from rating curve extended above 5,000 ft3/s (142 m3/s) on basis of computation of peak flow
thtough dam gates; minimun, 17 ft3/s (0.48 m3/s) Nov. 29, 1966, gage height, 1.00 ft (0.305 m); mialmum daily,
84 ft3/s (2.38 m3/s) Aug. S, 1957.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,670 ft3/s (132 m%/s) June 18, gage height, 8.43 ft (2.569 m);
minimum daily, 185 ft3/s (5.24 m3/s) Aug. 21.

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).

(Shifting-control method used Oct. 1-2, Qct. 4 to Nov. 7; stage-discharge
relation affected by ice Dec. 17 to Mar. 3.)
1.4 175 6.0 2,880
2.0 440 8.0 4,320
4.0 1,570
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES
DAY 0CT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 907 808 561 640 400 1900 1250 2270 688 910 435 614
2 1000 725 609 560 310 1800 1440 2120 647 928 198 589
3 1060 661 491 480 540 1500 1820 1700 623 904 482 607
4 1020 683 564 580 680 1260 2430 1880 846 807 739 469
5 932 687 709 660 470 1260 2960 2800 736 832 437 446
6 662 845 708 540 640 1030 2950 2860 730 754 424 504
7 787 689 676 600 580 1020 2900 2660 641 686 405 400
8 819 670 605 600 360 843 3330 2350 398 712 384 289
9 670 704 655 600 380 752 3320 2160 682 931 335 897
10 600 604 568 600 420 624 2120 1590 659 514 492 730
1L 632 669 509 400 460 937 1950 1540 529 483 629 732
12 631 726 495 360 490 1040 1750 1370 521 353 527 568
13 562 822 604 450 430 1010 1700 1150 490 344 728 419
14 584 664 4713 540 500 979 1620 1090 528 447 708 515
15 680 782 350 560 470 916 1710 974 954 542 453 321
16 596 526 365 600 520 821 1480 1010 1830 670 235 468
17 719 657 500 540 540 1030 1450 932 3550 490 202 470
18 747 784 540 500 600 844 1360 822 4180 623 383 466
19 673 725 580 420 700 961 1420 841 3810 329 441 350
20 501 593 450 480 800 860 1540 7 3140 386 493 325
21 628 663 400 600 785 1520 632 2530 635 185 276
22 709 643 290 520 767 1480 629 1890 513 219 420
23 541 674 300 520 570 1580 816 1530 639 257 357
24 636 648 440 520 762 1820 787 1500 717 364 450
25 582 741 540 480 146 2040 807 1140 147 617 442
26 705 646 320 430 946 1970 746 1260 590 538 390
27 669 575 270 520 928 1720 708 1090 566 510 332
28 725 499 490 580 915 2080 590 1010 479 511 336
29 1110 574 450 500 1130 2440 689 783 494 452 467
30 1000 560 400 520 1210 2490 799 976 540 440 547
31 936 -—= 600 580 —— 1200 -— 852 —-—= 394 444 --—-
TOTAL 23073 20247 15512 16480 24030 31346 59640 40945 39891 18859 13667 13996
MEAN 144 675 500 532 858 1011 1988 1321 1330 608 441 467
MAX 1110 845 709 660 2700 1900 3330 2860 4180 931 739 897
MIN 501 499 270 360 310 570 1250 590 398 329 185 276
CF8M .69 .63 .46 49 .79 .94 1.84 1.22 1.23 .56 41 W63
IN. <79 .70 .53 .57 .83 1.08 2.05 1.41 1.37 .65 47 W48
CAL YR 1980 TOTAL 330075 MEAN 902 MAX 4600 MIN 270 CFSM .84 IN 11.37
WTR YR 1981 TOTAL 317686 MEAN 870 MAX 4180 MIN 185 CFSM .81 IN 10.94



STREAMS TRIBUTARY TC LAKE MICHIGAN
04070000 WHEELER LAKE NEAR LAKEWOOD, WI

LOCATION.~-Lat 45°19'07", long 88°28'58", in NW 1/4 sec.27, T.33 N., R.l6 E., Oconto County, Hydrologic Unit
04030104, on west shore of lake 2.3 mi (3.7 km) northeast of Lakewood.

DRAINAGE AREA.--2.27 mié (5.88 km¢). Area of Wheeler Lake, 380 acres (l.54 km?),

PERIOD OF RECORD.--August 1936 to September 1981 (discoantinued).

REVISED RECORD.--WDR WI-80-1: Dralnage area.

GAGE.--Nonrecording gage. Datum of gage 1s 90.00 ft (27.4 m) above datum assumed by Wisconsin Department of
Natural Resources; gage readings have been reduced to elevations above this datum. Prior to Apr. 19, 1936,
nonrecording gage was located on east shore of lake. Apr. 20, 1939, to Apr. 13, 1960, nonrecording gage was

located on southwest shore of lake.

REMARKS .--Add 90 ft (27.4 m) to obtain elevation above datum assumed for this lake by Wisconsin Department of
Natural Resources. Lake has no surface outlet. Lake was ice covered Nov. 26 to Apr. L.

EXTREMES FOR PERIOD OF RECORD.--Maximum elevation observed, 7.31 ft (2.228 m) June 6, 1973, minimum observed,
3.45 ft (1.052 m) Feb. 5, 1950.

EXTREMES FOR CURRENT YEAR.--Haximum elevation observed, 6.16 ft (1.878 m) May 9; minimum observed 5.57 ft
(1.698 m) Sept. 26.

GAGE HEIGHT (FEET ABOVE DATUM), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 - --- - - - 5.81
2 --= -— 6.11 - - -—=
3 _—— —— — _—— ——— —— —— Jp—
4 - --= 6.01 —-— ——- 6.08 -—- -
5 - - - - - - -— 5.72
6 - - --- ——— 6.00 - ---=
7 --- 5.94 - - 6.10
8 —_— —— _—— —_—— ——
9 ——- - 6.16 - -
10 - - _— — - -
11 - _— - 6.00 -
12 - = = - 5.68
13 - -—- - 5.92 - -— -—=
14 -~ 5.91 -—- -—- - -— —
15 -—- - - - - -—- 5.85 -—
16 - R —— J— ——
17 - - -—- -—-
18 - — - 5.98 -
19 - -—- - - - 5.61
20 -—= -— - -— 6.15 - - -—
21 -—- 5.88 - - -
22 ——- ——- — - -—
23 - - 6.01 - -
24 .- - -— - — ——s
25 - - 6.00 = —~— 5.88
26 —— - — -
27 -~ 6.12 -
28 5.86 - -
29 ——— —— - -
30 -— 6.01 -— ---

04070000
WHEELER LAKE NEAR LAKEWOQOD. WI

8 | l [ I I I

7 — —
6 MAXIMUM
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04071000 OCONTO RIVER NEAR GILLETT, WI
LOCATION:=-Lat 44°51'53", long 88°18'00", in NW 1/4 sec.34, T.28 N., R.18 E., Oconto County, Hydrologic Unit
04030104, on left bank 300 ft (91 m) upstream from County Trunk Highway BB bridge, 2.0 mi (3.2 km) upstrean
from Christy Brook, 2.0 mi (3.2 km) south of Gillett, and at mile 29 (47 m).
DRAINAGE AREA.+~705 mi? (1,826 km?).

PERIOD OF RECORD.--June 1906 to March 1909, October 1913 to curreat year. Monthly discharge only for same
periods, published in WSP 1307.

REVISED RECORDS.--WSP 1207: 1922. WSP 1307: 1907-8(M), 1914-16(M), 1918-21(M), 1923-33(M), 1937-38(M), 1943(M).
WOR WI-79~1: Drainage area.

GAGE.~<Water-stage recorder. Datum of gage is 732.87 ft (223.379 m) National Geodetic Vertical Datum of 1929
(levels by Wisconsin Department of Transportation). See WSP 1727 for history of changes prior tao Aug. 25,
1938.

REMARKS.~-Recards good excépt those for winter periods;, which are fair. Gage-height telemeter at station.

AVERAGE DISCHARGE.“~70 years (water years 1906-08, 1913-81), 580 ft¥/s (16.43 w®/s), 11.17 in/yr (284 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,400 ft3/s (238 m®/s) Apr. 10, 1922, gage helght, 1l.2 ft
(3.41 w) from floodmarks, caused by a failure of dam at Pulcifer 4 mi (6.4 km) above station; minimum, 93 ft3/s
(2.63 w/s) Nov. 26, 1941, gage height, 0.13 ft (0.040 m), flow retarded by anchor ice ahove station.

EXTREMES FOR CURRENT YEAR.--Péak discharges above base aof 1,500 ft3/s (42 m3/s) and maximum (*):

DATE TIME DISCHARGE GAGE HEIGHT DATE TIME DISCHARGE GAGE HEIGHT
(£t3/a)  (m¥/s) (fE)  (m) (£t3/s)  (m3/s) (ft) (m)
Feb. 25 1400 Lce jam *4.05 1.234 May 7 0500 1,660 47.0 3.39 1.033
Apr. 7 1400 *1,870 53.0 3.69 1.125

minimum discharge, 229 ft3/s (6.48 m3/s) all or parc of Aug. 25-26.

RATING TABLE (gage height, in feet, and discharge, 1ln cubic feet per second).
(Stage-discharge relation affected by ice Dec. 3 to Mar. 17.)

0.6 210 2.0 780
0.9 300 3.0 1,400
1.6 480 4.0 2,100

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 494 449 394 290 300 1000 692 1360 476 500 278 310

2 480 438 369 300 290 900 697 1370 462 498 253 290

3 469 430 320 300 290 800 732 1330 463 487 253 300

4 493 421 310 300 290 740 1070 1380 499 474 275 290

5 505 389 320 300 280 640 1170 1480 510 474 277 290

6 494 38s 370 300 280 560 1540 1610 479 436 303 300

7 488 400 400 300 280 520 1850 1650 454 407 294 330

8 463 430 400 290 270 520 1760 L1510 4217 369 274 320

9 433 439 400 290 270 520 1550 1330 414 350 292 310
1o 517 449 370 286 270 520 1450 1180 425 342 298 320
11 405 h44 340 280 270 540 1350 1070 404 333 296 318
12 397 432 370 280 280 560 1240 961 394 333 292 323
13 389 433 440 280 280 529 1150 864 389 338 290 285
14 396 446 490 280 280 494 1130 788 389 338 281 266
15 412 453 480 280 290 489 1060 734 418 329 273 243
16 416 452 470 280 300 484 1060 693 561 330 270 237
17 423 445 440 290 350 491 1060 656 731 331 264 240
18 425 438 400 290 520 475 992 611 874 323 251 247
19 427 429 370 300 520 452 926 561 1030 318 244 247
20 420 419 350 310 520 432 862 541 1100 317 240 244
21 424 412 340 310 490 429 808 520 987 322 235 241
22 421 408 320 320 800 424 766 497 802 321 233 243
23 4l6 418 300 320 1100 422 782 478 712 314 231 243
24 417 434 290 320 920 421 832 498 703 311 231 243
25 453 430 290 320 1000 427 904 520 677 313 228 245
26 490 412 290 320 410 971 590 615 307 236 252
27 509 363 300 310 436 983 625 548 299 250 255
28 495 407 310 310 467 949 599 504 297 260 257
29 477 407 310 310 512 961 552 479 295 270 258
30 478 399 300 300 591 1110 526 468 288 290 291
31 465 - 300 300 ——= 662 e 501 - 281 320 ———
TOTAL 13891 12711 11153 9260 14040 16867 32407 27585 17394 10975 8282 8238
MEAN 448 424 360 299 501 544 1080 890 580 354 267 275
MAX 509 453 490 320 1100 1000 1850 1650 1100 500 320 330
MIN 389 363 290 280 270 410 692 478 389 281 228 237
CPSHM 64 60 251 42 .71 .77 1.53 1.26 .82 .50 .38 <39
IN. 473 «67 «59 49 + 74 -89 1.71 1.46 .92 .58 44 43

CAL YR 1980 TOTAL 199249 MEAN 544 MAX 2260 MIN 290 CFsM .77 IN 10.51
WTR YR 1981 TOTAL 182803 MEAN 501 MAX 1850 MIN 228 CFSM .71 IN 9.65



STREAMS TRIBUTARY TO LAKE MICHIGAN
04071858 PENSAUKEE RIVER NEAR PENSAUKEE, WI
LOCATION.--Lat 44°49'08", long 87°57'12", in NW 1/4 NE 1/4 sec.16, T.27 N., R.21 E., Oconto County, Hydrologic
Unit 04030103, on right bank 300 ft (90 m) downstream from bridge on town road, 2.8 mi (4.5 km) downstream
from Brockside Creek, 2.6 mi (4.2 km) west of Pensaukee, 3.5 mi (5.6 km) upstream from mouth.
DRAINAGE AREA.--134 oi? (347 km2).
PERIOD OF RECORD.--October 1972 to current year.
REVISED RECORD.--WDR WI-80-1: Drainage area.

GAGE.-~Water-stage recorder and crest-stage gage. Datum of gage 1is 583.69 ft (177.909 m) National Geodetic Vertical
Datum of 1929 (Wisconsin Department of Transportation beach mark).

REM;R&S.—-REcords good except those for winter period and those for the period of no gage-height record, which are
air.

AVERAGE DISCHARGE.--9 years, 88.4 ft3/s (2.503 m3/s), 8.96 in/yr (228 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,310 ft3/s (122 m3/s) Hay 31, 1979, gage height, 13.58 ft
(4.139 m); minimum datly discharge, 1.0 ft3/s (0.028 n3/s) Aug. 31, 1977.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 800 ft3/s (22.7 m3/s) and maximum (*):

DATRE TIME ?ISCBARGE GAGE HEIGHT DATE TIME DISCHARGE GAGE HEICHT
(fe3/s)  (m®/s) (fe) (m) (££3/8) (n®/s) (£t) (m)
Feb., 24 - 1,400 39.6 a*11.05 3.368 Apr. 5 1000 *1,430 40.5 8.45 2.576
winimum discharge, 2.2 ft3/s (0.062 n3/s) Aug. 2.
a Ice Jam
RATING TABLE (gage height, in feet, and discharge, in cublc feet per second).
(Stage-discharge relation affected by ice Nov. 26-29 and Dec. 3 to Feb. 27,
and by beaver activity Sept. 10-21, 23-25, 27-30,)
2.1 1.0 4.0 210
2.2 3.5 5.0 390
2.3 9.0 6.0 610
2.5 29 7.0 910
3.0 84 9.0 1,650
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES . . i . o
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 29 34 35 10 9.0 468 125 106 18 7.8 3.1 34
2 27 33 33 9.0 9.6 294 113 137 17 7.6 2.6 45
3 37 31 31 8.6 9.0 230 105 107 24 7.2 2.7 33
4 41 30 28 9.0 8.4 180 669 127 23 6.8 2.9 22
5 41 28 28 9.2 8.4 150 1310 213 22 6.2 2.8 18
6 40 28 31 9.6 8.8 130 714 235 18 6.0 3.0 21
7 35 26 37 10 9.0 110 378 159 16 5.7 6.1 21
8 31 26 46 10 9.8 100 260 114 14 5.6 14 35
9 27 28 60 10 9.8 96 253 94 12 5.1 30 47
10 26 32 76 10 9.2 92 225 80 12 4.6 32 43
11 22 31 70 10 8.4 90 173 67 10 4.0 20 33
12 21 29 45 10 8.0 86 136 60 11 4.2 24 24
13 20 29 30 10 8.0 82 114 53 11 5.3 19 17
14 20 33 23 10 9.0 80 249 47 10 4.6 12 14
15 23 37 20 10 10 76 419 42 12 4.8 12 10
16 30 38 17 11 13 72 268 39 15 5.0 13 8.0
17 39 38 16 11 14 66 197 35 15 5.4 21 9.0
18 38 34 15 11 20 62 168 34 13 4.9 18 11
19 38 31 14 11 25 55 136 31 14 5.8 10 9.0
20 33 29 13 12 30 53 118 29 13 4.5 7.0 8.0
21 33 29 12 12 35 52 104 26 16 5.4 S.4 15
22 39 28 12 12 100 51 93 25 19 5.0 4.5 7.3
23 36 28 11 12 900 50 94 23 23 5.0 4.3 17
24 34 35 10 12 1300 50 112 23 19 4.9 3.7 23
25 40 40 9.8 12 700 50 107 34 17 4.6 3.5 7.4
26 64 47 %.0 12 53 91 38 14 4.2 7.1 6.2
27 67 39 9.2 12 59 82 31 12 4.9 41 10
28 59 38 9.6 11 62 92 27 10 3.8 39 20
29 49 38 10 10 66 113 26 9.4 4.0 35 40
30 41 36 1l 9.0 83 104 23 8.5 3.5 35 70
31 38 - 11 9.0 - 122 -— 20 —-— 3.8 32 -——
TOTAL 1118 983 782.6 324.4 4611.4 3270 7122 2105 447 .9 160.2 465.7 677.9
MEAN 36.1 32.8 25.2 10.5 165 105 237 67.9 14.9 5.17 15.0 22.6
MAX 67 47 76 12 1300 468 1310 235 24 7.8 41 70
MIN 20 26 9.0 8.6 8.0 50 82 20 8.5 3.5 2.6 6.2
CFSM .27 .25 .19 .08 1.23 .78 1.77 .51 .11 W04 W11 <17
IN. .31 .27 .22 .09 1.28 .91 1.98 .58 .12 <04 .13 .19
CAL YR 1980 TOTAL 28813.4 MEAN 78.7 MAX 2500 MIN 8.5 CFSM .59 IN 8.00
WTR YR 1981 TOTAL 22068.1 MEAN 60.5 MAX 1310 MIN 2.6 CFSM .45 IN 6.13
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04073500 FOX RIVER AT BERLIN, WI
LOCATION.--Lat 43°57'14", long 88°57'08", in NE 1/4 sec.l6, T.17 N., R.13 E., Green Lake County, Hydrologic Uanit
04030201, on left bank, 0.4 mi (0.6 km) downstream from government dam, 1.0 mi (1.6 km) south of Huron Street
bridge in Berlin, 2.5 mi (4.0 km) upstream from Barnes Creek, and at mile 89.0 (km 143).
DRAINAGE AREA.--1,340 mi2 (3,471 km2).
PERIOD OF RECORD.--Janauary 1898 to current yeart.

REVISED RECORDS.--WSP 1337: 1910. WRD WI-80-1: Drainage area.

GAGE.--Water-stage recorder. Datum of gage 1s 744.52 ft (226.930 m) above mean tide at New York City {(by Corps
of Engineers). Prior to Oct. 27, 1954, nonrecording gage at site 0.3 mi (0.5 km) upstream at same datum.

REMARKS .--Records good except those for periods of ice effect, which are fair. Usually less than about 5 ft3/s
(0.14 m3ls) was diverted into the basin from the Wisconsin River at Portage Canal throughout the year. Gage=-
height telemeter at station.

AVERAGE DISCHARGE.--83 years, 1,098 ft¥/s (31.10 m’/s), 11.13 in/yr (283 nm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,900 ft3/s (195 m3/s) Mart. 17, 18, 1946, gage height, 15.5
ft (4.724 m); minimum observed, 248 ft3/s (7.02 m’/s) Sept. 16, 1948, gage height, 6.1 ft (1.859 m).

EXTREAES FOR CURRENT YEAR.--Maximum discharge, 3,100 ft3/s (87.8 m’/s) Feb. 28, gage height, 12.58 fr (3.834 m);
maxlmun gage helght, 12.70 £t (3.871 m) Feb. 26, backwater from ice; minimum, 618 ft3/s (17.5 m3/s) Aug. 25,
26, gage height, 8.27 fe (2.521 m).

RATING TABLES (gage height, 1in feet, and discharge, in cubic feet per second).
(shifting-control method used Oct. 1 to Dec. 2, July 13 to Aug. J; stage-
discharge relation affected by ice Dec. 3 to Feb. 27.)

610 1t.0 2,030

3
.0 310 13.0 3,440

DISCHARGFE, T¥ CUBIC FEET PER SECOND, WATER YRAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES

DAY acr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
L 2239 1520 1120 760 720 2960 1369 2180 738 793 841 1100

2 2210 1490 1100 760 700 2340 1370 2140 732 765 819 1180

3 2190 1470 1000 740 700 2750 1400 2090 785 768 789 1240

4 2150 1450 960 740 700 2680 1750 2040 812 771 763 1230

5 2120 1420 1000 740 700 2590 1930 2000 814 781 727 1290

6 2090 1400 1000 740 700 2520 2080 1940 797 752 722 1290

7 2060 1370 1100 740 700 2430 2210 1880 746 739 750 1310

3 2020 1330 1100 720 700 2350 2390 1820 771 723 763 1340

9 1990 1310 1200 720 700 2300 2560 1760 776 721 764 1340
10 1950 1290 1200 720 680 2250 2630 1700 792 663 777 1340
11 1910 1250 1200 720 680 2190 2640 1610 773 660 762 1320
12 1850 1230 1100 720 680 2130 2630 1530 765 705 744 1290
13 1810 1229 1100 700 700 2070 2610 1470 750 829 730 1250
14 1310 1220 1000 700 700 2010 2710 1410 756 891 754 1210
15 1790 1210 1009 700 700 1960 2730 1340 814 905 806 1150
L6 1770 1210 960 700 740 1910 2760 1270 898 901 788 1100
17 1760 1200 920 700 760 1850 2780 1200 918 919 760 1030
18 1750 1180 380 720 800 1800 . 2750 1110 941 991 762 986
19 1750 1160 840 720 840 1730 2720 938 931 1040 755 966
20 1740 1150 820 740 300 1670 2680 849 923 1010 734 937
21 1730 1150 800 740 1000 1600 2630 846 897 993 719 948
22 1710 1140 800 740 1250 1550 2570 844 904 974 703 965
23 1690 1160 800 760 1400 1490 2550 845 910 975 684 970
24 1690 1170 780 780 1700 1420 2500 831 943 950 671 984
25 1680 1140 780 780 2000 1360 2430 817 939 952 637 1030
26 1650 1130 780 800 1350 2370 787 899 941 658 1110
27 1630 1130 780 800 1300 2320 785 889 901 707 1170
28 1600 1110 780 780 1270 2290 765 884 895 765 1180
29 1580 1110 780 780 1270 2270 7717 896 884 486 1170
30 1550 1110 760 760 1310 2220 759 842 890 963 1220
31 1540 -—= 760 7490 - 1330 - 738 -—= 865 997 —
TOTAL 57000 37430 29200 22960 29960 60240 70840 41071 25235 26547 23702 34696
MEAN 1839 1248 942 741 1070 1943 2361 1325 841 856 765 1157
MAX 2230 1520 1200 800 3060 2960 2780 2180 943 1040 997 1340
MIN 1540 1110 760 700 680 1270 1360 738 732 660 637 937
CFSM 1.37 -93 .70 +55 «80 1445 1.76 .99 .63 64 .57 «86
. 1.58 1.04 .81 - 64 -83 1.67 1.97 1.14 .70 74 <66 .96

CAL YR 1980 TOTAL 487677 MEAN 1332 MAX 2380 MIN 473 CFSM .99 IN 13.54
WTR YR 1981 TONTAL 458881 MEAN 1257 MAX 3060 MIN 637 CFSM .94 IN 12.74



STREAMS TRIBUTARY TC LAKE MICHIGAN
04074538 SWAMP CREEK ABOVE RICE LAKE AT MOLE LAKE, WIL
LOCATION.--Lat 45°29'18", long 88°57'49", in SW 1/4 NW 1/4 sec.26, T.35 N., R.12 E., Forest County, Hydrologic
Unit 04030202, on right bank, approximately 200 ft (61 m) upstream from bridge on State Highway 55, on Mole
Lake Indian Reservation.
DRAINAGE AREA.--46.2 mif (119.7 km¢).
PERIOD OF RECORD.--August 1977 to current year.

GAGE.--Water-stage recorder and concrete control. Datum of gage is 1,532.28 ft (467.039 m) National Geodetic
Vertical Datum of 1929 (levels by Wisconsin Department of Transportation).

REMARKS . -~Records good.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 228 ft3/s (6.46 n®/s) June 15, 1981, gage height, 3.82 ft
(1.164 m); wminimum, 6.8 ft¥/s (0.19 w®/s) Aug. 25, 1977.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 228 ft®/s (6.46 m®/s) June 15, gage height, 3.82 ft (1.164 m);
ainimun, 8.6 ft®/s (0.24 uw’/s) Sept. 21, gage height, 1.89 ft (0.576 m).

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).

1.9 8.0 3.0 88
2.2 17 3.5 168
2.5 35 3.9 244

DISCHARGE, IN CUBIC FEET PER SECOND, WATEK YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES

<9
.2

o4
29
32

DAY ocT Rl DEC JAN FEB MAR APR MAY JUN JUL AUG 5
1 29 23 19 19 17 39 47 43 33 47 16 ©15
2 28 21 17 21 17 34 43 47 30 43 17 15
3 32 21 18 21 18 32 42 48 29 41 17 13
4 29 21 20 21 17 33 90 717 29 39 16 12
5 27 21 20 21 17 31 110 91 27 38 16 12
6 25 20 21 20 17 30 77 83 24 37 14 12
7 23 20 21 20 18 30 56 65 23 35 17 17
8 22 20 22 19 18 29 54 53 22 33 20 26
9 22 22 20 19 19 29 54 46 22 34 20 22
10 20 24 21 18 19 28 50 45 20 31 15 17
11 20 20 18 17 19 28 49 44 21 29 15 15
12 21 21 19 17 19 28 46 42 23 28 14 14
13 19 27 18 18 19 28 44 39 23 28 13 11
14 18 28 17 19 18 26 45 38 82 26 13 11
15 27 27 17 19 19 29 41 37 212 27 14 10
16 25 25 17 19 20 28 37 35 199 26 15 11
17 22 24 18 20 22 27 38 34 139 24 12 11
18 24 22 19 20 25 25 39 32 95 24 1 11
19 22 20 17 20 26 24 37 29 69 23 11 9
20 20 21 16 20 27 25 34 27 61 26 13 10
21 20 20 15 19 26 24 31 25 64 36 12 9
22 20 20 16 19 31 25 32 23 64 28 10 11
23 19 21 17 19 44 26 60 23 63 23 9.8 11
24 24 21 18 19 46 26 75 24 58 22 10 10
25 44 17 18 19 45 27 60 29 53 20 11 10
26 41 19 18 19 31 51 32 49 19 12 11
27 32 19 17 19 35 46 33 45 17 12 11
28 27 19 17 19 40 44 31 43 18 12 11
29 24 19 18 18 52 b4 41 55 20 16 13
30 23 20 19 17 54 40 40 56 18 21 23
31 22 -—- 18 17 -— 49 ——- 34 - 16 17 -
TOTAL 771 643 566 592 700 972 1516 1290 1733 876 441.8 394
MEAN 24.9 21.4 18.3 19.1 25.0 31.4 50.5 41.6 57.8 28.3 14.3 13
MAX 44 28 22 21 46 54 110 91 212 47 21
MIN 18 17 15 17 17 24 31 23 20 16 9.8 9
CFSM <54 46 «40 41 .54 .68 1.09 .90 1.25 +61 .31 .
IN. .62 .52 W45 48 .56 .78 1.22 1.04 1.39 .70 +35 .
CAL YR 1980 TOTAL 10113.0 MEAN 27.6 MAX 107 MIN 15 CFSM .60 IN 8.13

WIR YR 1981 TOTAL 10495.7 MEAN 28.8 MAX 212 MIN 9.4 CFSM .62 IN 8.43



STREAMS TRIBTUARY TO LAKE MICHIGAN

04074950 Wolf River at Langlade, WI
LOCATION.--Lat 45°11'24", long 88°44'00",
Unit 04030202, on left bdank,
Lake, 3.0 mi (4.8 km) upstream from White Lake Creek,

between gsecs. 3 and 10, T.31 N., R.l4 E., Langlade County, Hydrologic
upstream of bridge on State Highway 64 at Langlade, 1.5 mi (2.4 km) east of White
and at about mile 170 (274 km) above mouth.

DRAINAGE AREA.--463 mi? (1,199 km2), revised.

PERIOD OF RECORD.--March 1966 to September 1979, October 1980 to curreat year.

GAGE.--Water-stage recorder. Altitude of gage 1is 1,240 ft (378 m),
nonrecording gage 50 ft (15.24 m) downstream at same altitude.

from topographic map. Prior to Oct. 1, 1976,

REMARKS.~-Records good except those for winter period, which are fair.

AVERAGE DISCHARGE.--14 years (water years 1967-79, 1981), 466 ft3/s (13.20 m3/s), 13.67 1in/yr (347 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge observed, 2,200 ftd/a (62.3 msls) Mar. 15, 1973, gage height,
9.48 fr (2.890 m)g maximum gage height observed, 9.98 ft (3,042 m) Dec. 5, 1968, backwater from ice; minimum
discharge, 119 ft3/s (3.37 m3fs) Nov. 8, 1976, gage height, 7.24 ft (2.207 m).

EXTREYES FOR CURRENT YEAR.~-Maximum discharge, 1,280 ft3/s (36.2 md/s) June 15, gage helght, 9.32 fr (2.841 _m);
maximum gage height, 9.41 ft (2.868 m) Feb. 23, backwater from ice; minimum discharge, 168 fe3 /s (4.76 mi/s)
Dec. 2, 3, gage height, 7.38 ft (2.249 m), result of freezeup.

RATING TABLE (gage height, in feet, and discharge in cubic feet per second).
(Stage~discharge relation affected by 1ce Dec. 4 to Mar. 13.)

7.4 174 8.5 640

7.6 241 9.0 1,000

8.0 390 9.5 1,469

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES
DAY 0CT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 622 407 343 290 260 760 513 717 316 606 266 237
2 592 400 267 280 250 660 520 693 317 544 270 231
3 580 390 254 270 240 620 555 695 333 527 273 227
4 560 355 330 260 240 580 1030 802 343 534 270 217
5 504 345 350 250 250 600 1130 876 327 569 262 205
6 467 341 340 240 260 580 1030 895 300 528 263 201
7 451 343 330 240 260 560 1010 865 296 458 287 211
8 431 349 330 240 250 540 1010 834 298 396 308 243
9 373 359 310 230 240 500 986 791 299 361 312 248
10 344 357 310 230 230 430 937 767 285 315 308 235
11 339 337 290 230 220 420 884 751 283 298 298 229
12 339 359 290 220 210 410 844 707 294 302 287 224
13 333 380 310 220 210 400 765 653 305 288 280 222
14 337 393 310 220 220 369 697 547 434 286 270 225
15 342 384 300 230 230 351 646 468 1180 295 268 221
16 344 377 300 240 250 363 614 441 1260 297 252 219
17 358 373 300 250 260 352 610 432 1260 290 239 220
18 389 363 320 250 270 340 597 424 1240 284 237 218
19 346 362 300 260 290 311 579 413 1180 281 234 217
20 333 375 280 260 320 367 559 400 1150 288 226 212
21 342 358 260 260 320 315 538 391 1120 342 228 210
22 341 345 270 260 500 313 527 385 1100 352 210 215
23 333 343 270 270 880 330 620 397 1070 327 222 217
24 368 342 270 270 940 370 595 414 1000 308 207 224
25 512 326 260 280 920 377 522 422 932 296 214 219
26 534 338 260 280 390 505 419 857 290 209 227
27 491 396 260 280 395 539 398 788 281 216 228
28 459 356 260 270 407 667 363 732 285 223 231
29 434 347 270 270 451 724 371 765 289 241 231
30 425 341 280 260 499 713 369 720 277 244 277
31 415 -— 290 270 -— 506 ad 316 - 270 244 -—=
TOTAL 13038 10841 9114 7880 10940 13866 21466 17416 20784 11064 7868 6741
MEAN 421 361 294 254 391 447 716 562 693 357 254 225
MAX 622 407 350 290 940 760 1130 895 1260 606 312 277
MIN 333 326 254 220 210 311 505 316 283 270 207 201
CFSM .91 .78 ' 64 «55 .84 .97 1.55 1.21 1.50 .77 .55 -49
IN. 1.05 .87 .73 «63 .88 1.11 1.72 1.40 1.67 .89 .63 .54
WTR YR 1981 TOTAL 151018 MEAN 414 MAX 1260 MIN 201 CFSM .89 IN 12.13



STREAMS TRIBUTARY TO LAKE MICHIGAN

04077000 WOLF RIVER AT KESHENA FALLS, WI
LOCATION.--Lat 44°53'28", long 88°39'18", 4in E 1/2 sec.22, T.28 N., R.15 E., Menominee County, Hydrologic Unit
04030202, on right bank 500 ft (152 m) downstream from Keshena Falls, 1.7 mi (2.7 km) upstream from Keshena,

3.1 mi (5.0 km) downstream from West Branch Wolf River, and at mile 136.4 (219.5 km).
DRAINAGE AREA.--788 mi‘ (2.041 km?).

PERIQOD OF RECORD.--May 1907 to March 1909,
published in WSP 1307. Published as

October 1910 to current year.
“at Keshena" prior to April 1928.

Monthly discharge only for some periods,

REVISED RECORDS.--WSP 664:
1926(M), 1928(M), 1933.

Drainage area (site at Keshena).
WDR WI-80-1: Drainage area.

WSP 1337: 1914-15(M), 1918-19(M), 1921, 1923(M),

GAGE.--Water-stage recorder. Datum of gage is 820.0 ft (249.936 m) National Geodetic Vertical Datum of 1929
(levels by Wisconsin Power and Light Co.). Prior to Mar. 23, 1928, nonrecording gage at bridge in Keshena
1.7 mi (2.7 km) downstream at datum 4.03 fr (1.23 m) lower.

REMARKS.--Records fair.
AVERAGE DISCHARGE.--72 years (1907-8, 1910-81), 760 ft®/s (21.52 m’/s), 13.10 in/yr (333 mm/yr).
EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge 5,200 ft3/s (147 m®/s) Mar.

height, 13.86 ft (4.225 m) Mar. 15, 1973, backwater from ice, minimum discharge,
1939, gage height, 4.67 ftr (1.423 m), result of ice storage.

15, 1973; maximum gage
91 ft?/s (2.58 w’/s) Dec. 22,

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,500 ftd /s (42 m®/s) and maximum (*):

DATE TIME DISCHARGE GAGE HEIGHT DATE TIME DISCHARGE GAGE HEIGHT
(fx?/8) (m?/s) (£t) (a) (£t3/s) (m'/s) (£e) ()
Apr. 5 1000 %*2,320 65.7 *7.56 2.304 June 15 -= 1,850 52.4 7.11 2.167
May 5 1800 1,690 47.9 6.94 2.115
minimum daily discharge, 355 ft®/s (10.1 n®/s) Sept. 21.
RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Dec. 3 to Mar. 18.)
5.2 351 6.5 1,290
5.5 488 7.0 1,740
6.0 842 8.0 2,800
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES
DAY QCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 820 727 544 420 390 1100 860 1260 520 1000 435 4b44
2 800 698 502 410 390 1000 861 1220 520 872 446 422
3 780 681 500 400 370 980 897 1270 540 803 453 405
4 760 657 480 390 370 940 1650 1510 560 785 460 396
5 740 612 500 380 380 900 2240 1660 540 808 445 382
6 720 607 510 380 390 860 1960 1630 520 810 [ 369
7 700 603 510 370 400 840 1670 1520 500 745 497 395
8 687 607 500 370 410 820 1640 1420 490 675 546 436
9 672 626 490 370 400 780 1620 1340 490 598 542 437
10 608 636 480 360 390 740 1520 1250 480 547 523 424
11 572 608 470 360 380 700 1430 1210 470 504 499 402
12 565 588 470 360 370 660 1350 1160 480 507 475 383
13 565 630 470 360 360 640 1290 1100 490 506 452 372
14 552 657 460 360 360 620 1270 1010 940 486 446 369
15 562 663 460 360 370 600 1160 875 1800 494 437 366
16 581 647 450 360 390" 600 1070 784 1700 509 421 360
17 603 635 450 360 400 580 1020 744 1660 508 406 363
18 627 625 440 360 420 560 1010 724 1600 492 397 364
19 664 581 430 360 460 547 989 715 1580 478 389 361
20 597 588 420 360 500 523 961 690 1540 481 387 356
21 591 628 410 370 580 557 915 669 1540 505 380 355
22 594 602 400 380 700 535 9co0 653 1540 551 379 356
23 580 593 390 380 860 547 1040 650 1530 547 379 365
24 615 588 390 380 1000 548 1190 680 1470 515 375 365
25 759 539 400 390 1200 584 1050 660 1370 495 368 383
26 918 484 400 390 1180 604 927 660 1270 477 391 388
27 903 525 390 390 1160 627 890 620 1180 464 426 391
28 823 629 390 400 1140 643 1100 600 1090 461 415 385
29 760 594 390 400 ——— 705 1270 620 1070 462 446 k131
30 727 564 400 400 —— 801 1270 600 1120 460 488 480
31 739 -—- 410 400 ——= 860 - 560 - 445 471 -
TOTAL 21184 18422 13908 11730 15720 22001 37020 30064 30600 17990 13618 11655
MEAN 683 614 449 378 561 710 1234 970 1020 580 439 389
MAX 918 727 546 420 1200 1100 2240 1660 1800 1000 546 480
MIN 552 484 390 360 360 523 860 560 470 445 368 355
CFSM .87 .78 «57 48 .71 .90 1.57 1.23 1.29 74 +56 .49
IN. 1.00 .87 + 66 .55 .74 1.04 1.75 1.42 1.44 -85 .64 .55
CAL YR 1980 TOTAL 255277 MEAN 697 MAX 2540 MIN 390 CFsM .89 IN 12.05
WIR YR 1981 TOTAL 243912 MEAN 668 MAX 2240 MIN 355 CFSM .85 IN 11.51



STREAMS TRIBUTARY TO LAKE MICHIGAN
04078500 EMBARRASS RIVER NEAR EMBARRASS, WI
LOCATION.-~Lat 44°43'29", long 88°44'10", in SW 1/4 sec.18, T.26 N., R.15 E., Shawano County, Hydrologic Unit
04030202, on left bank 10 ft (3 m) dowanstream from bridge on county road, 1.3 mi (2.1 km) downstream from
M11ll Creek, and 4.0 mi (6.4 km) northwest of Embarrass.
DRAINAGE AREA.--384 mi2 (995 kam?).
PERIOD OF RECORD.~~June 1919 to current year.

REVISED RECORDS.--WSP 1337: 1920-26(M), 1928, 1929-30(M), 1933-34, 1936-37, 1938(M), 1940. WDR WI-80-1:
Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 803.95 ft (245.044 m) National Geodetic Vertical Datum of 1929.
Prior to Aug. 23, 1938, nonrecording gage at same site and datum.

REMARKS .~-Records good except those for winter periods, which are fair. Slight diurnal fluctuation caused by
powerplants above station.

AVERAGE DISCHARGE.--62 years, 292 ft3/s (8.269 a®/s), 10.33 in/yr (262 wm/yr).

EXTREMES FOR PERIOD OF RECORD.-—-Maximum discharge, 7,080 ft3/s (200 wd/s) Apr. 12, 1965, gage height, 12.13 ft
(3.697 m), affected by failure of dam near Pella, 9.2 mi (14.8 km) above station; minimum observed, 23 £t3 /s
(0.65 wd/s) Aug. 3, 6, 7, 1931.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,410 ft3/s (68.3 m3/s) Apr. 5, gage height, 7.13 ft (2.173 m);
minimum discharge, 65 ft3/s (1.84 m3/s) July 28, gage height, 2.55 ft (0.777 m).

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage~discharge relation affected by ice Dec. 3 to Feb. 25.)

2.6 75 5.0 1,130
3.0 180 6.0 1,730
3.5 365 7.0 2,330
4.0 590

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES

DAY 0cT Nov DEC JAN FEB MAR APR MAY JuN JuL AUG SEP
1 333 271 205 120 100 625 553 510 223 174 115 165

2 309 267 198 110 100 566 551 549 214 174 113 137

3 305 258 180 100 100 424 549 618 230 160 114 129

4 301 254 170 100 100 330 1250 837 226 148 141 123

5 285 253 170 100 100 325 2180 1040 240 145 129 119

6 264 247 180 110 110 267 1970 1090 216 141 131 117

7 243 247 190 110 110 260 1530 955 191 134 129 125

8 255 247 190 110 110 234 1180 731 184 129 137 141

9 255 255 190 110 100 230 1000 557 177 123 159 146
10 249 256 180 110 100 233 904 447 176 120 153 141
11 239 251 170 110 100 216 800 395 169 117 136 131
12 234 244 200 110 100 227 696 371 158 120 126 119
13 227 242 210 110 110 250 623 334 174 123 116 111
14 242 251 230 110 110 245 611 316 176 127 118 106
15 303 255 220 110 120 252 620 306 196 132 126 102
16 401 250 180 110 130 253 610 291 278 134 132 97
17 411 242 160 110 150 258 551 280 315 139 126 90
18 391 236 140 120 240 239 529 268 334 140 116 95
19 361 228 130 120 320 219 565 262 291 136 104 95
20 327 220 130 130 310 197 497 256 231 134 95 95
21 301 216 120 130 290 181 470 250 220 136 96 98
22 284 220 110 130 440 183 431 249 246 150 95 102
23 282 224 L10 130 1100 199 441 243 265 151 97 105
24 286 226 110 140 1500 206 556 258 327 140 95 108
25 342 219 110 140 1200 215 622 326 343 133 96 116
26 400 195 110 140 231 576 345 275 126 109 116
27 406 183 120 130 264 492 310 220 115 114 122
28 368 209 130 120 293 439 279 195 100 134 115
29 324 210 130 110 336 461 264 181 117 160 121
30 295 208 120 100 423 495 254 175 118 225 149
31 279 —-——= 120 100 512 -—- 240 - 117 219 —-—
TOTAL 9502 7084 4913 3590 9698 8893 22692 13431 6846 4153 3956 3536
MEAN 307 236 158 116 346 287 756 433 228 134 128 118
MAX 411 271 230 140 1500 625 2180 1090 343 174 225 165
MIN 227 183 110 100 100 181 431 240 158 100 95 90
CFSM .80 .62 4l .30 .90 .75 1.97 1.13 59 +35 .33 .31
IN. .92 +69 48 +35 .94 <86 2.20 1.30 .66 <40 .38 <34

CAL YR 1980 TOTAL 124601 MEAN 340 MAX 2860 MIN 103 CFSM .89 IN 12.07
WTR YR 1981 TOTAL 98294 MEAN 269 MAX 2180 MIN 90 CFSM .70 IN 9.52

63



STREAMS TRIBUTARY TO LAKE MICHIGAN
04079000 WOLF RIVER AT NEW LONDON, WI
LOCATION.-~Lat 44°23'32", long 88°44'25", in NE 1/4 SE 1/4 sec.l2, T.22 N., R.14 E., Waupaca County, Hydrologic
Unit 04030202, on right bank 100 ft (30 m) downstream from Pearl Street bridge in New London, 0.2 mi (0.3 km)
downstream from Embarrass River, and at mile 56.3 (90.6 km).
DRAINAGE AREA.--2,260 mif (5,850 km‘).

PERIOD OF RECORD.--March 1896 to current year. Prior to October 1913 monthly discharges only, published in WSP
1307.

REVISED RECORDS.--WSP 1114: 1943(M). WSP 1337: 1931. WDR WI-80-1: Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 747.94 ft (227.972 m) National Geodetic Vertical Datum of 1929
(levels by Corps of Engineers). Prior to Oct. 4, 1951, nonrecording gage.

REMARKS.--Records good except those for winter period, which are falr. Gage-height telemeter at station.

AVERAGE DISCHARGE.--85 years, 1,738 ft?/s (49.22 o’/s), 10.44 in/yr (265 amm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum dally discharge, 15,500 £t*/s (439 m’/s) apr. 13, 1922, gage height,
11.4 ft (3.47 m); maximum gage height, 11.83 ft (3.606 m) Apr. 3, 1979, backwater from ice; minimum daily,
150 ft¥/s (4.25 m%/s) Mar. 1, 1900.

EXTREMES OUTSIDE OF PERIOD OF RECORD.--Flood of Apr. 16, 1888, reached a stage of 11.6 ft (3.54 m), from
information by Corps of Engineers.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,880 ft¥/s (167 m’/s) Apr. 11, gage height, 8.47 ft (2.582 m);

maximum gage height, 8.62 ft (2.627 m) Mar. 1, backwater from ice; minimum daily discharge, 724 £t®/s (20.5 w’/s)

Aug. 25.
RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage~discharge relation affected by ice Dec. 1-3 and Dec. 5 to Mar. 15.)

1.2 720 6.0 2,800

2.0 980 7.0 3,440

3.0 1,380 8.0 4,900

4.0 1,780 9.0 7,200

5.0 2,280
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR APR MAY Jun JUL AUG SEP
1 2790 1950 1300 840 820 4400 2010 2750 1370 1750 778 1160
2 2680 1860 1200 820 820 4200 2140 2690 1280 1670 769 1120
3 2550 1790 1200 800 800 3900 2280 2640 1260 1600 760 1060
4 2430 1750 1150 800 800 3700 2790 2640 1240 1510 762 1000
5 2320 1710 1200 780 800 3500 3210 2680 1250 1400 776 917
6 2210 1660 1300 780 780 3300 3630 2710 1280 1320 824 862
7 2090 1610 1400 780 780 3200 4040 2750 1240 1260 871 846
8 1970 1560 1400 780 780 3100 4710 2790 1200 1200 857 872
2 1850 1510 1500 760 800 3000 5430 2820 1150 1140 869 894
10 1760 1470 1500 760 800 2800 5780 2860 1120 1080 892 908
11 1670 1450 1500 760 820 2700 5860 2900 1090 1020 892 907
12 1550 1440 1400 740 820 2600 5750 2890 1070 945 877 887
13 1430 1440 1300 740 840 2400 5510 2840 1070 882 853 860
14 1410 1450 1200 7490 840 2300 © 5450 2770 1080 847 871 823
15 1640 1460 1100 740 840 2200 5280 2680 1110 835 912 798
16 1780 1480 1100 740 9200 2130 5060 2570 1140 844 898 771
17 1910 1530 1000 760 1000 19380 4850 2460 1220 848 901 753
18 1980 1560 960 780 1100 1850 4570 2330 1440 854 887 745
19 2020 1560 920 800 1300 1750 4300 2150 1580 849 840 739
20 2030 1550 880 820 1400 1670 4030 1950 1670 900 799 732
21 1990 1540 840 820 1560 3800 1770 1730 998 770 754
22 1930 1470 820 840 1500 3590 1630 1770 978 751 778
23 1860 1400 820 840 1460 3420 1540 1840 948 740 780
24 1800 1450 840 860 1430 3290 1470 1910 979 726 783
25 1790 1450 840 860 1420 3170 1430 1960 991 724 800
26 1820 1440 820 880 1440 3070 1440 1990 960 802 827
27 1880 1420 820 880 1460 3000 1490 2000 887 838 838
28 1950 1390 840 880 1510 2930 1540 1960 831 901 794
29 2020 1360 840 880 1570 2890 1550 1910 802 1020 789
30 2050 1350 840 840 1670 2820 1510 1840 788 1060 891
31 2020 —— 840 840 -—= 1790 - 1440 -—= 784 1090 —-—
TOTAL 61180 46060 33670 24940 39340 73490 118680 69680 43770 32700 26310 25688
MEAN 1974 1535 1086 805 1405 2371 3956 2248 1459 1055 849 856
MAX 2790 1950 1500 880 4000 4400 5860 2900 2000 1750 1090 1160
MIN 1410 1350 820 740 780 1420 2010 1430 1070 784 724 732
CFSM .87 .68 48 «36 .62 1.05 L.75 1.00 .65 .47 .38 .38
IN. 1.01 .76 +55 .41 -65 1.21 1.95 1.15 .72 .54 .43 42

CAL YR 1980 TOTAL 680879 MEAN 1860 MAX 6400 MIN 820 CFSM .82 IN 11.21
WTIR YR 1981 TOTAL 595508 MEAN 1632 MAX 5860 MIN 724 CFSM .72 IN 9.80



STREAMS TRIBUTARY TO LAKE MICHIGAN
04082500 LAKE WINNEBAGO AT OSHKOSH, WI

LOCATION.--Lat 44°00'35", long 88°31'38", in NE 1/4 NE 1/4 sec.25, T.18 N., R.16 E., Winnebago County, Hydrologic
Unit 04030203, at 905 Bay Shore Drive, 800 ft (244 m) east of mouth of the upper Fox River.

DRAINAGE AREA.~-~5,310 mi2 (13,750 km2), at lake outlet at Menasha Dam.

PERIOD OF RECORD.--October 1938 to current year In reports of Geological Survey. Records from 1882 to 1938 in
files of Geological Survey and Corps of Engineers. A report on Fox River by Corps of Engineers, published
as House Document No. 146, 67th Congress, 2nd session, contains semi~monthly records of inflow of Lake
Winnebago for the perlod 1896-1917.

REVISED RECORD.--WDR WI-80-1: Drainage area.

GAGE.--Water-stage recorder. Nonrecording gage read once daily October 1938 to Octoher 1978. Datum of gage is
745.05 ft (227.091 m) mean tide at New York City (levels by Corps of Engineers). Datum of Deuchman gage is
745.00 ft (227.076 m) mean tide at New York City.

REMARKS.--Lake elevatlions controlled by dams at Menasha and Neenah, which are operated in the interest of
navigation. Crests of both dams are at elevation 746.73 ft (227.603 m). Present limits of regulation are
from 21 1/4 in. (540 mm) above the crest of Menasha dam to crest during navigatlion season, plus additional
18 in. (4537 mm) below crest during winter. Oshkosh staff gage gives true level of lake, while Deuchman gege
readings are affected by loss of head in the channel hetween lake and dam.

EXTREMES FOR PERIOD OF RECORD.--Maximum gage height observed, 5.33 ft (1.62 m) (Deuchman gage) Nov. 8, 1881,
minimun observed, -2.00 ft (-0.61 m) (Deuchman gege) Nov. 28, 1891.

EXTREMES FOR CURRENT YEAR.--Maximum gage height, 3.57 ft (1.088 m) May 9; minimum, 0.99 ft (0.302 m) Feb. 21.

GAGE HEIGHT (FEET ABOVE DATUM), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 )
MEAN VALUES

DAY oCT Nov DEC JAN FEB MAR APR MAY JoN JUL AUG SEP
1 2.70 2.19 2.39 2.16 1.51 1.48 1.59 3.11 2.97 3.08 2.82 3.05
2 2.70 2.18 2,38 2.14 1.48 1.52 1.75 3.05 2.96 3.05 2.83 3.06
3 2.67 2.15 2.41 2.13 1.46 1.55 1.79 3.01 3.01 3.04 2.83 3.01
4 2.67 2.17 2.39 2.11 1.43 1.58 1.92 3.00 3.03 3.04 2.82 3.00
5 2.63 2.21 2.37 2.10 1.40 1.62 2.11 3.08 3.01 3.05 2.82 2.96
6 2.58 2.21 2.36 2.08 1.37 1.66 2.20 3.08 3.02 3.04 2.80 2.93
7 2.59 2.25 2.37 2.06 1.35 1.70 2.26 3.06 3.00 3.02 2.83 2,90
3 2.60 2.24 2.38 2.05 1.32 1.74 2,41 3.07 2.97 3.00 2.88 2.92
bl 2.57 2.19 2.40 2.03 1.29 1.76 2,52 3.11 2.98 3.01 2.86 2.91
10 2.48 2.27 2.40 2.02 1.27 1.78 2.61 3.18 2.97 2.99 2,87 2.92
11 2.46 2.26 2.39 2.00 1.25 1.80 2.71 3.10 2.97 2.96 2.86 2.90
12 2.50 2.24 2.38 1.99 1.22 1.82 2.82 3.08 2.97 2.98 2.85 2.91
13 2.48 2.28 2.36 1.96 1.18 1.83 2.87 3.08 2.94 3.02 2.84 2.90
14 2.52 2.31 2.35 1.95 1.14 1.83 2.92 3.09 2.94 2.99 2.87 2.90
15 2.48 2.32 2.34 1.93 1.10 1.80 3.05 3.09 2.99 2.96 2.93 2.88
16 2.47 2.32 2.33 1.92 1.08 1.80 3.06 3.11 3.04 2.91 2.92 2,86
17 2,35 2.34 2.32 1.90 1.07 1.77 3.05 3.12 3.04 2.90 2.87 2.83
18 2.38 2.32 2.30 1.89 1.08 1.74 3.09 3.11 2.96 2.92 2.84 2.78
19 2.41 2.32 2.32 1.87 1.07 1.72 3.11 3.06 3.02 2.93 2.84 2.77
20 2.38 2.28 2.30 1.84 1.05 1.69 3.12 3.07 3.00 2.94 2.83 2.77
21 2.37 2.31 2.28 1.81 1.04 1.64 3.07 3.08 3.03 2,97 2.81 2.82
22 2.37 2.29 2.26 1.78 1.12 1.60 . 3.03 3.07 3.04 2.93 2.79 2.82
23 2.32 2,31 2.25 1.76 1.23 1.57 2.96 3.06 3.07 2.91 2.79 2.80
24 2.22 2.35 2.24 1.73 1.27 1.55 3.08 3.04 3.03 2.90 2.79 2.77
25 2.21 2.34 2.23 1.71 1.29 1.53 3.13 3.05 3.06 2.89 2.77 2.82
26 2.28 2.34 2.21 1.68 1.30 1.51 3.09 3.06 3.07 2,91 2.85 2.84
27 2.26 2.38 2.19 1.65 1.35 1.57 3.09 3.04 3.05 2.90 3.01 2.76
28 2.21 2.36 2.18 1.62 1.44 1.57 3.11 3.03 3.00 2.91 3.02 2.87
29 2.21 2.35 2.18 1.60 1.61 3.09 3.01 3.03 2.87 3.04 2.85
30 2.16 2.36 2.17 1.57 1.63 3.10 3.04 3.09 2.84 3.07 2.95
31 2.15 -— 2.17 1.53 -— 1.68 - 3.01 -—- 2.83 3.05 -
MEAN 2.43 2.28 2,31 1.89 1.26 1.67 2.72 3.07 3.01 2.96 2.87 2.88
MAX 2.70 2.38 2.41 2.16 1.51 1.83 3.13 3.18 3.09 3.08 3.07 3.06
MIN 2.15 2.15 2.17 1.53 1.04 1.48 1.59 3.00 2.94 2.83 2.77 2.76

CAL YR 1980 MEAN 2.29 MAX 3.26 MIN .49
WIR YR 1981 MEAN 2.45 MAX 3.18 MIN 1.04



STREAMS TRIBUTARY TO LAKE MICHIGAN
04084500 FOX RIVER AT RAPIDE CROCHE DAM, NEAR WRIGRTSTOWN, WI
LOCATION.~~Lat 44°19'03", long 88°11'50", in SE 1/4 sec.4, T.21 N., R.l9 E., Outagamie' County, Hydrologic Unit
32333?04, at Rapide Croche Dam, 2.0 mi (3.2 km) upstream from Wrightstown, and 18 wil (29 km) upstream from
DRAINAGE AREA.--6,010 mi? (15,570 km2).
PERIOND OF RECORD.--March 1896 to September 1917 (monthly discharge only), October 1917 to current year.
REVISED RECORD.--WDR WI-80-1: Drainage area.

GAGE.--Recording headwater and tailwater gages and electric generation are read three times a day and used to
compute the discharge records.

REMARKS . ~-Flow regulated by storage in Lake Winnebago (see sta. 04082500). Daily discharge determined from
records of flow through turbines, head, gate openings, and lockages through navigation canal. Usually less
than about 5 ft3/s (0.14 m3/s) 1s diverted into basin from Wisconsin River at Portage Camal throughout the
year.

COOPERATION.~--Figures of daily discharge Ffurnished by Corps of Engineers. Records reviewed by Geological Survey.

AVERAGE DISCHARGE.--85 years, 4,170 ft3/s (118.1 m¥/s).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 24,000 ft3/s (680 m3/s) Apr. 18, 1952; wminimum daily,
138 ft3/s (3.91 n®/s) Aug. 2, 1936.

EXTREMES FOR CURRENT YEAR.--Maximum daily dischdrge during year, 11,400 ft3/s (323 n3/s) Apr. 15; minimum daily,
1,560 ft3/s (44.2 ud/s) Aug. 16.

REVISIONS.-~Revised figures of discharge for the water year 1980, superseding those published in the report for
1980, are given herein.

EXTREMES FOR THE 1980 WATER YEAR.--Maximum daily discharge, 9,820 fed/s (278 m3/s) June 1l4; wianimum daily,'
1,040 fr3/s (29.4 wd3/s) Mar. 13.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 1500 3720 6570 4190 5390 3460 2000 5190 3070 3500 1640 6270

2 1670 3190 4440 4300 5540 3370 1940 4920 3000 3270 1600 7040

3 1680 3200 5890 4140 5380 3410 2150 3350 3010 2820 1710 7050

&4 1680 3110 5330 4020 5540 2930 2120 3320 3040 1650 1760 7710

5 1840 3190 5310 4100 5280 2940 2140 3510 3840 1980 1870 7750

6 1660 3040 5300 4440 5310 3040 2080 3390 5310 1680 1730 7030

7 1720 3490 5300 3550 5040 3100 2370 3440 8650 1710 2030 5860

8 1800 3690 3620 4110 4670 2990 3540 3890 7620 2180 2690 6080

9 1630 4150 6040 4420 4720 3040 4980 3860 8030 2180 2180 6520
10 1730 4170 4430 4490 4460 2740 4670 4040 8490 2130 2210 5570
11 1850 3810 4940 3040 4030 2310 4390 3290 8620 2240 2860 5760
12 1570 4400 4390 3860 4030 2150 4330 3420 8280 1720 3930 6680
13 1570 3850 3390 3620 3930 1040 4390 3460 9280 1730 4680 8110
14 1670 4100 4320 3830 4050 1440 4440 3780 9820 1740 4440 7340
15 1520 3260 4080 3970 3630 1640 6370 3150 8560 1750 3940 7380
16 1620 4150 3130 5650 37710 1970 6830 2920 8110 1880 4050 7800
17 1690 4250 4330 5290 3730 2020 5420 2840 7960 1730 4100 7310
18 1660 4040 4450 4720 3770 1750 . 4720 2870 6910 1920 4160 7670
19 1750 4180 5690 4910 3570 1840 4020 2920 6790 1790 4290 7330
20 1750 4060 4600 4750 4390 1840 3770 3130 6140 1910 4350 7560
21 1400 4110 4850 4810 3600 1800 4200 3130 5640 1870 4800 7420
22 1640 4390 4590 5610 4000 1820 4570 3120 5490 1700 4600 7500
23 1760 4240 4670 5080 3820 1920 4400 3200 5290 1770 4240 7620
24 1780 5130 4590 5760 3520 2800 4410 3060 4790 1780 3820 8980
25 1830 4850 4250 5910 3600 3610 4250 2810 4580 1950 4800 8910
26 1960 5410 4380 5650 3370 3590 4610 2820 3960 1740 5250 8470
27 2040 57170 4410 4730 3560 3890 4880 2850 4430 1290 5920 8980
28 1700 6150 4620 5520 3550 2960 4830 2980 3ar7o 2050 5990 8840
29 1840 6120 4410 5570 3360 2380 4910 3300 3340 1580 6030 8670
30 2690 6130 4190 5660 - 2340 4970 3270 3290 1750 6730 8550
31 3370 - 4500 5450 -— 2400 - 3200 ——= 1670 5510 -
TOTAL 55570 127350 145010 145150 122610 78530 122700 104430 179110 60660 117910 223760
MEAN 1793 4245 4678 4682 4228 2533 4090 3369 5970 1957 3804 7459
MAX 3370 6150 6570 5910 5540 3890 6830 5190 9820 3500 6730 8980
MIN 1400 3040 3130 3040 3360 1040 1940 2810 3000 1290 1600 5570

CAL YR 1979 TOTAL 2116480 MEAN 5799 MAX 18400 MIN 1400
WTR YR 1980 TOTAL 1482790 MEAN 4051 MAX 9820 MIN 1040



STREAMS TRIBUTARY TO LAKE MICHIGAN

04084500 Fox River at Rapide Croche Dam near Wrightstown, WI--continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 8510 3560 3010 3190 4060 6380 1810 3540 2360 2050 1840 4170
2 8230 3570 2590 3480 3930 6180 1970 9010 2320 1900 1780 3800
3 6290 3690 2810 3440 3860 6220 2370 9030 2430 2410 1600 3880
4 7120 2280 3490 3530 4180 6680 6200 7990 2260 2170 1660 3950
5 5830 2820 3730 3800 4260 6550 2090 3550 2410 2200 1600 4120
6 6280 2780 4040 3390 4150 6730 2220 3980 2380 2440 1780 3780
7 5230 2580 3620 3410 4580 6370 2430 3980 2120 1980 1770 4320
8 5120 2790 3870 3480 4090 6630 2180 4480 2240 2490 1840 3040
9 5290 2520 3880 3070 4100 6950 3950 4680 2250 2280 1670 2620
10 5650 2470 4300 3450 4130 6960 4180 3690 2190 2070 1800 2840
11 5170 2630 3010 3850 4410 6980 3860 3590 2180 2150 2120 2740
12 4770 2650 3840 3240 4660 7280 4100 3970 2010 1880 2100 2660
13 5420 2780 3630 3400 5120 7610 4760 4560 2230 2180 1870 2600
14 6110 3020 3470 3630 4230 7220 10600 4460 2190 1930 2280 2370
15 6440 2780 3530 3410 4860 7220 11400 4020 2430 1780 2100 2440
16 6390 2620 3610 3200 4600 7020 10300 3900 2370 1770 1560 2480
17 6880 2740 3580 3540 4780 6980 9500 3650 2120 1940 1780 2150
18 6350 2680 2950 3450 4540 6980 9600 3580 2390 1830 2000 2220
19 5590 2840 4440 3660 4430 6970 9430 3750 2030 1840 1640 2530
20 5830 3270 2560 4130 4660 7040 9140 3620 2140 2090 1800 2250
21 5380 2660 3950 4200 4470 6430 10100 3060 2210 1720 1770 2500
22 5890 3590 3650 4390 6350 7030 10500 3420 2170 1990 2010 2180
23 5890 2860 3520 4370 6360 5940 9540 3420 2190 1740 1650 2330
24 5660 2790 3940 4040 5510 5240 8580 3370 2280 1830 1780 2480
25 6110 2970 3800 4100 5480 5120 8490 3140 2220 2080 1720 2470
26 6040 2850 3660 4170 6170 2320 8900 3090 2230 1700 1740 2620
27 5860 2880 3930 4720 5790 1980 8390 2960 2460 1800 2760 2560
28 5680 3100 3390 4320 6880 1800 8440 23180 2560 1650 2740 2520
29 5480 2970 3690 4170 -— 1940 8480 2180 2260 1820 3060 2800
30 4650 2870 3590 4020 -—- 1900 10900 2310 2130 1940 3370 5000
31 4060 -—= 3890 4350 -—= 1860 - 2430 - 1830 4240 —
TOTAL 183200 86610 110970 116600 134640 178510 204410 130790 67760 61540 63430 88420
MEAN 5910 2887 3580 3761 4809 5758 6814 4219 2259 1985 2046 2947
MAX 8510 3690 4440 4720 6880 7610 11400 9540 2560 2490 4240 5000
MIN 4060 2280 2560 3070 3860 1800 1810 2180 2010 1650 1560 2150

CAL YR 1980 TOTAL 1535640 MEAN 4196 MAX 9820 MIN 1040
WIR YR 1981 TOTAL 1426880 MEAK 3909 MAX 11400 MIN 1560
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STREAMS TRIBUTARY 10 LAKE MICHIGAK

04085000 FOX RIVER AT WRIGHTSTOWN, WI
{NATIONAL STREAM QUALITY ACCOUNTING NETWORK STATION)
(NATIONAL PESTICIDE MONITORING NETWORK STATION)

LOCATION.--Lat 44°19'36", ldng 83’09'56“, in NE 1/4 NW 1/4 See.2, T.21 N., R.19 E., Brown County, Hydsologic
Unit 04030204, at bridge on Staté Highway 96 at Wrightstown.

DRAINAGR AREA.--6,210 #i2 (16,100 kn2), approximately.

PERIOD OF RECORD.--Wdter years 1970, 1974 td current year.
PERIND OF DAILY RECORD.--
SPECIFIC CONDUCTANGE:

March 1975 to current yaar:
WATER TEMPERATURES:

March 1975 to current year.

REMARKS . --Radords of discharge used are for 04084500 Pok River at Rapide Croché Dam near Wrightetown. Spacific
conductance and water temperature record missing for September.

COOPERATION.-~-Pesticide samples wete collected by the U.S.

Protection Agency.

Geological Sutrvey and wate analyzed by Envirofimeatal

EXTREMES FOR PERIOD OF DAILY RECORD.=~~
SPEGIFIC CONDUCTANCE: Maximum daily, 700 mictomhos
WATER TEMPERATURES: Maximun daily, 31.5°C July 21,
periods.

July 28, 1579; minimum deily, 175 micromhos Aug. 29, 1975.
1977; minimum daily, 0.0°C on many daye during winter

EXTREMES FOR CURRENT YEBAR.-« ,
SPECIFIC CONDUCTANCE: Meximum dally observed, 440 mitromhos Uec. 9; minimum daily observed, 190 micromhoe Jan. 29.
WATER TEMPERATURES: Maximum daily observed, 27.0°%°C July 7-13; sinimum daily, 0.0°C on many days during winter

period.
WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
DIS- SPE- OXYGEN, coLI- STREP-
CHARGE,  SPE- CIFIC DIS- FORM,  TOCOCCI
IN CIFIC CON- 40LVED  FECAL, PECAL,  HARD-
cUBIC CoN- plcT~ TUR-  OXYGEN, (PER~ 0.7 KF AGAR  NESS
FRET oUCT- ANCE PH TEMPER~ BID- Dis- dENT OM~MF {coLs, (MG/1L
TIME PER ANCE LAB ATURE ITY SOLVED  SATUR- (COLS./ PER AS
DATE SECOND (UMHOS) (UMHOS) (UNITS) (DEGC €)  (NTO) (MG/L)  ATION) 100 ML) 100 ML)  CACO3)
ocT , 1980

20... 1600 3920 390 340 8.4 11.5 1.4 11.4 109 K55 113 160
NOV

19... 0930 2820 395 362 8.5 3.0 .50 12.5 96 55 K10 160
DEC

09... 1345 3510 420 380 8.1 1.0 144 12.8 93 160 1600 160

JAN , 1981

07... 0815 3140 390 393 7.7 .0 1.1 13.2 94 160 110 170
FEB

03... 1330 3340 400 398 7.5 .0 1.1 -- - 70 21 170
MAR

17... 1400 4710 370 381 8.0 3.0 .80 12.9 99 100 K14 170
APR

07... 1400 2370 440 436 7.6 10.0 65 10.6 97 660 730 180
MAY

12... 0945 3740 365 378 8.3 11.0 8.0 9.6 90 E72 450 180
JBN

18.., 1530 2360 380 360 8.4 23.0 20 9.7 118 500 850 180
JUL

16... 0900 1770 395 380 8.3 23.5 15 5.9 72 E80 690 180
AUG

20... 1545 1770 375 378 9.1 25.0 21 - - E32 RS9 170
SEP

16... 0930 2460 385 380 8.4 19.0 9.5 6.0 67 E160 1100 200

K RESULTS BASED ON GCOLONY COUNT OUTSIDE THE ACCEPTABLE RANGE (NON~IDEAL COLONY COUNT).

E ESTIMATED.



HARD-
NESS
NONCAR~
BONATE
(MG/U
AS
DATE  CACO03)
ocT , 1980
20... 17
NOV
19... 19
DEC
09... 11
JAN , 1981
07... 11
FEB
03... 0
MAR
17... 2
APR
07... 32
MAY
12... 20
JUN
18... 32
JuL
16,0 34
AUG
20... 13
SEP
6.0, 39
SILICA,
DIS-
SOLVED
(MG/L
AS
DATE 5102)
oCcT , 1980
20... .7
Nov
19... .0
DEC
09... .2
JAN , 1981
07... 4
FEB
03... 4
MAR
17... .9
APR
07... 1.9
MAY
12... .1
JUN
18... 2.6
JUL
16... 11
AUG
20... 17
SEP
16..4 15
NITRO-
GEN, AM-
MONIA +
ORGANIC
TOTAL
(MG /L
DATE AS N)
oct , 1980
20... .90
Nov
19... T4
DEC
09... .88
JAN , 1981
07 ... .66
FEB
034, .91
MAR
17... .88
APR
07... 1.70
MAY
12... 1.20
JUN
18... 1.70
JuL
16... 2.00
AUG
20,.. 2.60
SEP
16... 1.50

CALCIUM
DIS-
SOLVED
(MG /L
AS CA)

33
34
33
37
35
36
40
39
40
39
38
45

SOLIDS,

RESIDUE

AT 180
DEG. ©

DIS-
SOLVED
(MG/L)

207
215
233
234
228
228
254
231
239
251
255
253

NITRO-
GEN, NH4

.42
.16

+25

.96
.30
.00
.80
1.4
.78

STREAMS TRIBUTARY TO LAKE MICHIGAN

04085000

WATER-QUALITY DATA,

MAGNE-

STUM, SODIUM,
DIS- DIS-
SOLVED SOLVED
(M6 /L (MG /L
AS MG) AS NA)

18 7.4
18 8.9
19 11
19 9.5
20 8.5
20 7.7
20 16
20 L0
20 12
21 14
19 13
21 11
SOLIDS,
SUM OF  SOLIDS,
CONSTIL~ DIS-
TUENTS, SOLVED
DIS- ( TONS
SOLVED PER
(MG/L) AC-FT)
172 .28
187 .29
198 .32
206 .32
206 .31
203 .31
239 .35
208 .3
211 .33
224 34
237 «35
232 .34
NITRO-
GEN,AM-  NITRO-
MONTA + GEN
ORGANIC  DIS-
DIs. SOLVED
(MG /L (MG /L
AS N) AS N)
«56 .63
.70 .82
46 .67
.50 «55
.66 72
.36 42
.74 1.6
.90 1.0
2.2 2.5
1.2 1.4
1.2 1.2
.72 -

PERCENT
SODIUM

16
11
12
14
14

11

SOLIDS,
DIS-
SOLVED
(TONS
PER
DAY)
2190
1640
2210
1980
2060
2900
1630
2330
1520
1200
1220

1680

NITRO-
GEN,
TOTAL

(MG/L
As N)
.98

«84

SODIUM
AD-
SORP~
TION
RATIO

b
+5

b

NITRO-
GEN
NO2+NO3
TOTAL
(MG/L
AS W)

.08
«10
.21
.05

»06

.88
.08
.35
.19

.03

PHOS -
PHORUS,
TOTAL
(MG /L
AS P)
.120
.070
.120
.60
.060
.050
.210
.070
.210
.180
.260

.170

FOX RIVER AT WRIGHTSTOWN,

POTAS-
sIuM,
DIS-

SOLVED

(MG /L

AS K)

2.4

2.6

NITRO-
GEN,
NO2+NO3
DIS-
SOLVED
(MG/L
AS N)
.07
.12
.21

.05

.06
.88
.11
.33

.22

PHOS-
PHORUS,

DIS-~
SOLVED

(MG/L

AS P)
.050
.030
.030
.010
.030
. 240
+040
<020
.070
«090
.140

.050

ALKA-
LINITY
LAB
(MG/L
AS
CACO03)
140
140
150
160
170
170
150
160
150
150
160

160

NITRO-
GEN,
AMMONIA
TOTAL
{MG/L
AS N)
.120
.150
.060
.080
.080
.070
.310
.110
.360
.150
.270

.030

CARBON,
ORGANIC
TOTAL

(MG/L
AS C)

10
13
12
13

WI--CONTINUED

WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

SULFATE
DIS~
SOLVED
(MG /L

AS 504)

14
24
25
26
21
20
39
23
24
28
31
25
NITRO-
GEN,
AMMONIA
DIS-
SOLVED
(MG/L
AS N)
.120
.130
.040
.080
.080
.060
.270
.110
.310
<140
.010

.020

CARBON,
ORGANIC
DIS-
SOLVED
(MG /1L
AS C)

CHLO-
RIDE,
DIS-
SOLVED
(MG/L
AS CL)
12
15
16
15
16
13
24
16
17
16
19
16

NITRO-
GEN,
ORGANIC
TOTAL
(MG/L
AS N}

.78
<59
+82
+58
.83

.81

CARBON,
ORGANIC
sSUS-
PENDED
TOTAL
(MG /L
AS C)

FLUO-
RIDE,
DIS-
SOLVED
(MG /1.
AS F)

NITRO-
GEN,
ORGANIC
DIS~-
SOLVED
(MG /L
AS N)
44
.57
W42
.42
.58
.30

.47

PHYTO-
PLANK-

TON,
TOTAL
(CELLS

PER ML)

9000
53000
380000
490000
270000

69
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WATER-QUALITY DATA,

STREAMS TRIBUTARY TO LAKE MICHIGAN

04085000

FOX RIVER AT WRIGHTSTOWN,

WATER YEAR OCTOBER 1979

WI-~CONTINUED

TO SEPTEMBER 1980

DIS~ BARIUM, CADMIUM
CHARGE, ARSENIC BARIUM,  SUS~ CADMIUM SUs-
IN SUS-  ARSENIC  TOTAL PENDED  BARIUM,  TOTAL PENDED CADMIUM
CUBIC  ARSENIC  PENDED oIS~ RECOV-  RECOV-  DIS- RECOV-  RECOV- PIS-
. FPEET TOTAL TOTAL SOLVED  ERABLE  ERABLE SOLVED ERABLE  ERABLE  SOLVED
TIME PER (UG/L (Ue/L (uG/L (UG/L (UG/L (UG /L (UG/L (Ue/L (U6 /L
DATE SECOND AS AS) AS AS) AS AS) AS BA) AS BA) AS BA) AS CD) AS CD)  AS CD)
NOV , 1980
19... 0930 2820 1 0 1 200 -- <100 <1 - 3
FEB , 1981
03... 1330 3340 1 - <1 100 - <100 <1 - <1
MAY
12440 0945 3740 1 - <1 <100 - <100 1 - 2
AUS
2044, 1545 1770 2 [ 2 <100 - <100 2 1 1
CHRO- CHRO~ COBALT, COPPER, IRON,
MIUM, MIUM, CHRO~  COBALT, SUS-~ COPPER,  SUS- IRON, SUS-
TOTAL sus- MIUM, TOTAL  PENDED  COBALT,  TOTAL PENDED COPPER,  TOTAL PENDED
RECOV-  PENDED  DIS- RECOV-  RECOV-  DIS- RECOV-  RECOV-  DIS- RECOV-  RECOV-
ERABLE  RECOV.  SOLVED  ERABLE  ERABLE SOLVED ERABLE  ERABLE  SOLVED  ERABLE  ERABLE
(UG /L (UG/L (UG /L (uG/L {UG/L (UG/L (UG/L (UG/L (uG/u (UG /L (ue/L
DATE AS CR) AS CR) AS CR) AS CO) AS CO) AS CO) AS CU) AS CU) AS CU) AS FE)  AS FE)
NOV , 1980
vee - <10 <1 -- 2 3 1 2 130 110
FEB , 1981
03... 10 [\ 10 <1 - <1 1 - <1 100 -
MAY
12... 10 0 10 1 - <1 4 2 2 210 200
AUG
20... 20 - <10 4 1 3 5 2 3 420 300
LEAD, MANGA~  MANGA- MERCURY
LEAD, SUS- NESE, NESE, MANGA~ MERCURY SUS- NICKEL,
iRON, TOTAL PENDED  LEAD, TOTAL sus- NESE, TOTAL PENDED MERCURY  TOTAL
DIS- RECOV-  RECOV- DIS~ RECOV-  PENDED DIS- RECOV-  RECOV- DIS-~ RECOV-
SOLVED  ERABLE  ERABLE  SOLVED ERABLE RECOV. SOLVED ERABLE ERABLE  SOLVED  ERABLE
(ue/L (ue/L (U6/L (UG /L (UG/L (U6 /L (UG/L (UG /L (UG/L (UG/L (UG/L
DATE AS FE) AS PB) AS PB) AS PB) AS MN) AS MN) AS MN)  AS HG) AS HG) AS HG)  AS NI)
NOV , 1980
19... 20 1 - 2 20 - <10 .1 - <.1 2
FEB , 1981
03... <10 <1 - <1 50 30 20 <.l - <.1 1
MAY
12... 10 5 - <1 30 - <10 <1 - <.l 7
AUG
20... 120 20 - <1 60 20 40 .2 .0 .2 4
NICKEL, SELE~ SILVER, ZINC,
sus- NIUM, SELE~  SILVER, SUS~ ZINC, SUS-
PENDED NICKEL,  SELE- sUs- NIUM, TOTAL PENDED SILVER,  TOTAL PENDED  ZINC,
RECOV-  DIS- NIUM, PENDED DIS- RECOV-  RECOV- DIS- RECOV-  RECOV-~ pIS-
ERABLE  SOLVED  TOTAL TOTAL SOLVED ERABLE ERABLE  SOLVED ERABLE ERABLE  SOLVED
(u6/L (uG/L (UG/L (UG/L (UG /L (v6/u (VUG/L (uG/L {ue/L (UG/L (UG/u
DATE AS NI) AS NI) AS SE) AS SE) AS SE) AS AG) .AS AG) AS AG) AS 2ZN) AS ZN)  AS 2N)
NOV , 1980
ee - 6 <1 - <1 <1 - <1 20 -- <10
FEB , 1981
03... - <1 <1 -- <1 <1 - <1 30 - <10
MAY
12... 5 2 <1 -— <1 <1 - <1 40 - <10
AUG
20... 3 1 <1 - <1 <1 - <1 20 - <10
PESTICIDE ANALYSES
CHLOR- pI- DI~
ALDRIN,  DANE, DDD, DDE, DDT,  AZINON, ELDRIN ENDRIN, ETHION,
TIME TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
DATR (UG /L) (us/Lu) (UG/L) (UG /L) (UG /1) (Us/L) (ve/L) (uG/L) (Us/L)
NOV , 1980
19... 0930 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01
HEPTA~ METH- METHYL  METHYL
HEPTA-  CHLOR MALA- OXY- PARA- TRI~ PARA- TOX~ TOTAL
CHLDR, EPOXIDE LINDANE THION, CHLOR, THION, THION, THION, APHENE, TRI-
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL THION
DATE {uG/L) (UG/L) (UG/L) (UG/L) (uc/L) (UG/L) (uG/L) (uG/L) (UG/L) (ue/L)
Nov , 1980
19... <.ot <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01



STREAMS TRIBUTARY TO LAKE MICHIGAN

04085000 FOX RIVER AT WRIGHTSTOWN, WI--CONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

PHYTOPLANKTON
Count Percent Diversity Sampling
Date Time Organism (cells/ml) of total index method
Nov. 19, 1980 0930 CHLOROPHYTA Grab
Chlorophyceae sample
Ankigtrodesmus 0
Dietyosphaerium 3,100 8
Qocystis 340 1
CHRYSOPHYTA
Bacillariophyceae
Cyoclotella 7,200 19
Stephanodiacus [
Nitzsehia 0
CYANOPHYTA
Cyanophyceae
Anacystis 5,800 15
Gomphosphaeria 4,500 12
Oseillatoria 17,000 45
EUGLENOPHYTA
Euglenophyceae
Trachelomonas 0
TOTAL 39,000
2.2
Mar. 17, 1981 1400 CHLOROPHYTA Grab
Chlorophyceae sample
Ankistrodesmus 200 1
Dictyosphaerium 400 3
Selenastrum [
Scensdesmus 100 1
CARYSOPHYTA
Bacillariophyceae
Melosira 350 3
Stephanodiscus 3,100 23
Asterionslla 200 1
Pragilaria 100 1
Navicula 150 1
CRYPTOPHYTA
Cryptophyceae
Chroomonas 1,400 10
Cryptomonas 0
CYANOPHYTA
Cyanophyceae
Agmenellum 3,200 23
Anacystis 3,000 22
Oseillatoria 1,400 10
PYRRHOPHYTA
Dinophyceae
Glenodinium 100 1
TOTAL 14, 000 2.9
May 12, 1981 0945 CALOROPHYTA Grab
Chlorophyceae sample
Pediastrum 400 4
Ankistrodesmus 50 1
Dictyosphaerium 50 1
Oocyetis 170 2
Selenastrum 1]
Acetinastrum 130 1
Scensdesmus 270 . 3
Tetrastrum 67 1
Elakatothriz 100 1
Chlamydomonas 67 1
CHRYSOPRYTA
Bacillariophyceae
Cyelotella 660 7
Melosira 350 &4
Stephanodiscus 150 2
Asterionella 130 1
Synedra 50 1
Navieula 0
Nitzsechia 150 2
CRYPTOPHYTA
Cryptophyceae
Chpoomonas [
Cryptomonas 50 1
CYANOPHYTA
Cyanophyceee
Anacystis 4,400 49
Oseillatoria 1,700 19
TOTAL 9,000 2.7
June 18, 1981 1530 CHLOROPHYTA Grab
Chlorophyceae sample
Sehroedaria 0
Coelastrum 500 1
Micractinium 0
Ankistrodeemus o
Dictyoephaerium 850 2
Selenaetrum [
Treubaria [
Scenadesmus 1,400 3
Tetrastrum 400 1
Chlamydomonase [J
CHRYSOPHYTA
Bacillariophyceae
Cyelotella 450 1
Melosira 9,900 19
Stephanodiscus [}
Nitaschia 1]
CRYPTOPHYTA
Cryptophyceae
Chroomonae 4]
CYANOPHYTA
Cyanophyceae
Agmenellum ‘3,200 6
Anacyatie 11,000 20
Anabasna 3,900 7
Aphanigzomanon 17,000 32
Lyngbya 1,800 3
Ogeillatoria 1,700 3

TOTAL 53,000 2.9
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STREAMS TRIBUTARY TO LAKE KICHIGAN
04085000 FOX RIVER AT WRIGHTSTOWN, Wl«-CONTINUED

QUALITATIVE AND ASSOCIATED QUANTITATIVE BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 T0 SEPTEMBER 1981

PHYTOPLANKTON
Count Petcent Diversity Sampling
Date Time Orgaaisa (cells/ml) of total tndex method
July 16, 1981 900 CHLOROPHYTA Grab
Chlorophyceae senple
Schroederia 0
Micractinium 0
Ankistrodesmus (]
Dietyoephaerium 17,000 4
Gloeoactinium 9,800 3
Xirchneriella 0
Selenastrum 0
Treubaria 0
Actinastrum ]
Scenedesmus 4,400 1
CHRYSOPHYTA
Bacillariophyceae
Cyclotella 0
Melosira 2,900 1
Stephanodiscus ]
Synedra ]
Nitzechia [
Surirella ]
CHRYSOPHYCEAE
Chrysomonadales
Mallomonas ]
CYANOPHYTA
fyanophyceae
Agmenellum 24,000 6
Anacystis 210,000 55
Anabaena 16,000 4
Aphanizomenon 72,000 19
Osaillatoria 17,000 4
EUGLENOPHYTA
Euglenophyceae
Phaous o
Trachelomonas [
TOTAL 380,000 2.3
Aug. 20, 1981 1545 CHLOROPHYTA Grab
Chlorophyceae sample
Ankistrodesmus [
Dictyosphaenrium 2,500 1
Gloeoactinium 34,000 7
Kirchneriella 4,000 1
Aotinastrum 8,000 2
CHRYSOPHYTA
Bacillariophyceae
Cyelotella 2,500 1
Melosira 16,000 3
Stephanodiscus ]
CHRYSOPHYCEAE
Chrysomonadales
Mallomonas 0
CRYPTOPHYTA
Cryptophyceae
Cryptomonas 0
CYANOPHYTA
Cyaaophyceae
Anacystis 130,000 27
Gomphoephaeria 15,000 3
Anabaena 19,000 4
Aphanizomenon 9,000 2
Lyngbya 40,000 8
Qseillatoria 200,000 41
TOTAL 490,000 2.5
Sept. 16, 1981 0930 CHLOROPHYTA Grab
Chlorophyceae sample
Pediastrum 1,400 1
Golenkinia 0
Ankistrodesmus 1,800 1
Dictyoephaerium 13,000 L
Gloeoactinium 13,000 5
Kinshnerialla 0
Oocystie 9
Selenastrum [J
Actinastrum 1,400 1
Secenadesmus 1,400 1
Tetrastrum 0
CHRYSOPHYTA
Bacillariophyceae
Cyelotella 2,700 1
Melosira 9,900 4
Fragilaria 1,800 i
Navicula 0
CYANOPHYTA
Cyanophyceae
Agmenellum 5,800 2
Anacystis 8,500 3
Aphanizomenon 22,000 8
Cylindrospermum 6,300 2
Lyngbya 11,000 4
Osoillatoria 170,000 62

TOTAL 270,000 2.3



STREAMS TRIBUTARY TO LAKE MICHIGAN

04085000 FOX RIVER AT WRIGHTSTOWN, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

DIS- SEDI- SED.

CHARGE, SPE- MENT, SUSP.

N CIFIC SEDI- DIS- SIEVE

CUBIC CON- MENT,  CHARGE, DIAM.

FEET  TEMPER-  DUCT- sus- sUS- I FINER

TIME PER ATURE ANCE PENDED  PINDED THAN

DATE SECOND (DEG C) (UMHOS)  (MG/L) (T/DAY) .062 MM

ocT , 1980

20... 1600 3920 11.5 390 12 127 91
NOV

19... 0930 2820 3.0 395 9 69 53
DEC

09... 1345 3510 1.0 420 24 227 52

JAN , 1981

07... 0815 3140 .0 390 10 85 59
FEB

03... 1330 3340 .0 400 - - -
MAR

17... 1400 4710 3.0 370 10 127 89
APR

07... 1400 2370 10.0 440 69 442 99
MAY

12... 0945 3740 11.0 365 12 121 92
JUN

18... 1530 2360 23.0 380 52 331 72
JUL

16... 0900 1770 23.5 395 28 134 91
AUG

20... 1545 1770 25.0 375 30 143 98
SEP

16... 0930 2460 19.0 385 45 299 46
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DAY

[CENRYS IS

O® N

11
12
13
14
15

16
17
18
19
20

21

23
24
25

26
27
28
29
30
31

DAY

[

ocCT

325
310
330

300
340

250
260
230
260
290

310
310
290
290
270

280
300
260
240
220

230
240
300
330
350

310
330
310
340
300
325

oCT

15.0
14.0
14.0
145.0
13.5

13.0
14.0
14.0
13.0
13.0

13.0

>
wunwoooo

STREAMS TRIBUTARY TO LAKE MEICHIGAN

04085000

FOX RLVER AT WRIGHTSTOWN,

SPECIFIC CONDUCTANCE (MLICROMHOS/CM AT 25 DEG. C),

Nov

330
310
310
345
320

310
290
330
310
369

350
320
300
340
320

330
350
360
340
380

360
3150
320
350
390

310
340
70
320
400

Nov

~~® O
coouweo

S N
ooo oo

B R
Qo000 Wwn

;e e
cocooQ

[FYRERFS

oo ooC

NN
cocooco

DEC

290
360
380
390
350

340
380
360
440

400
410
400
420
400

410
420
400
385
390

320
340

TEMPERATURE,

DEC

ONCE-DALLY

JAN FEB MAR

210 285

220 300

240 310

210 340

230 310 -—

200 300 -—

210 320

220 310

210 300

230 340 -

240 310

210 365

320 340

195 385

380 360

400 320

260 300

195 340

380 310

385 360

135

340

300

290

360 -

340 -

280 ———

150 -—

190 400

300 410

340 — 400

WATER (DEG. C), WATER YEAR

ONCE-DALLY

JAN PEB MAR
.0 .0 ——
.0 .0
.0 .0
.0 .0 -
.0 .0 ——
.0 .0 -——
.5 .0 ——
.0 .0 -
.0 .0 -
.0 .0 -
.0 .0 -
.0 .0 -
.0 .0 -—
.0 .0 -
.0 .0 -—
.0 .0 -—
.0 .0 -—-
.0 .0 -
.0 .0 -—-
.0 .0 -
.0 .0 —-
.0 - -—
.0 _—-
.0 -—-
.0 _— -
.0 _—
.0 -—--
.0 -
.0 -—- 10.0
.0 —— 10.0
.0 - 11.0

WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

APR

390
400
380
380
390

400
380
360
400
410

380
340
340
380
340

360
300
280
420
380
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